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Windsor 



Canadian 



This Canadian has a reputation for smoothness, So you won't catch 
him drinking anything less than the smoothest whisky around, 
Windsor A whisky made with glacier-fed spring water and aged in 
the clear, clean air of the Canadian Rockies. 
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WINDSOR CANADIAN. 

It’s got a reputation for smoothness. 
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How to project a beautiful image. 





lb make the most of your slides, nothing does it like 
a Kodak Carousel projector. For bright, crisp, colorful images 
on the screen. With eleven models to choose from, you can get 
just what you want in the way of convenience. And in the way of price. 



All Kodak Carousel projectors use dependable gravity to drop 
each slide in place. All feature a superb, fj 2.8, curved- 
field lens for bright, sharp viewing. All are whisper-quiet 



Attention, international travelers. Kodak now offers an automatic 
multi' voltage Carousel projector for use in most parts of the world. 
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Kodak Carousel projectors 



The dependable ones. 
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Sharpens its own teeth. 

Easy to start. 

Never needs oiling. 

Stops when tired. 

Hard working and reliable. 

Not available at any price. 
Padded paws and thick fur for 
smooth, quiet operation. 

Hard to find. 

A good swimmer 



Sharpens its own teeth. (Auto-Sharp') 

Easy to start. (Electronic Ignition) 

Oils itself, (Automatic plus manual oiling) 

Stops in milliseconds, (Chain Brake/Hand Guard) 
Hard working and reliable. 

$179.95 manufacturer's suggested list price. 
Anti-vibration system for smooth 
operation. 

Easy to find in the Yellow Pages under 'Saws! 1 
Cannot swim. 



£3 MCCULLOCH | 

WITH CHAIN BRAKE 

Sawing is believing. 
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nome cbrntorlobiy and provide 
new water On page lie. PM tells 
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now it should be installed 
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Hie Whirlpool furnace that 
scrimps on gas, not on comfort. 



Now you can fight the odd of winter 
arid the nssng cost nf fuel, with the meet 
energy-efficient gas hi mace ever to 
carry the Whirl pool name 
TheTightfis!^ furnace has an 
induced draft s ystem 1 hat e designed 
to squeeze more neat out of the same 
amount of fuel than any standard 
Whirlpool furnace* It's engineered to 
stabilize the combustion process by 
reducing updrafts and downdrafts 
Thnlty direct spark lotubon means 
there's no need for a costly constantly 
burning pilot ligbl The Tightest gas 
furnace is safe, simple, and economical 

Up to 30% more efficient, 
winter after winter* 

When compared with a standard 
Whirlpool gas furnace, the energy-saving 
features of the Tightest furnace can add 
up to <in astonishing more heat for 
your home for the same Amount o! fuel 
The Tightest furnace can be simple 
to insialb (co Instead of a bnck chim- 
ney or large 5-6 inch flue, ail it Heeds is 
a 3 inch flue Depending or applicable 



codes you can vent it through the side 
of your home, the way you would a gas 
clothes dryer 

In an energy pinch, you 
can have aTightfist furnace. 

Best of aU, theTightfist gas furnace is 
quality built to give you years and years 
of heating comfort and dependable 
service For a new home or improving 
an older one, grab hold of aTightfist 
furnace The sooner, 
the better 

Your Whirlpool 
heating and cooling 
products dealer is 
Listed in the Yellow 
Pages. Call him now 
for details on the 
Tighlfist gas furnace 
and an analysis of 
your home heating 
needs 




Whirlpool 
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Craftsman n. 

What the well-dressed room will be wearing. 



Wcldwood " Craftsman II* is genuine hardwood paneling. 
Which means ir wasn't just made, it was created. 

From the world's choicest hardwood trees, distinctive 
veneers are hand selected for Craftsman II. In 12 striking styles, 
from rich Form tan Rosewood to mellow Clear Birch. 

Each pane! is an original, finished to a tine furniture gloss. 
Tailored to luxury far heyoml its modest price tag. 

The point is this: you needn't be exceedingly well-heeled 
to make a room well-dressed. Just smart. 



FREE OFFER: Buy ten panels of Craftsman El genuine 
hardwood paneling, and get your choice of a Rockwell* 
power drill or jigsaw; Free. 

Watch your local newspapers for 
ads announcing this offer in your 
area* Or contact your local 
Champion Building Products® sales 
office for the name of your nearest 
participating dealer. 
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Champion Building Products' 
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LETTERS 

TO THE EDITOR 



Tape loading problem cured? 

The article Howe Cow pa ter k That 
Plug In and Go! (page b(5, A ug. '79} 
gives the Radio Shack TRS-ttO a bad 
store on loading in programs from 
the tape recorder. After many frus- 
trating hours in that effort.* I 
switched to Maxell UD < '-40 tape and 
now have a zero failure rate. By the 
way, only Level IE machines have 
this problem; Level I is very depend- 
able, but slower. 

LE K \< ABEND 
NORTH MIAMF BEACH, FLA 

See PM Electronics Monitor ( page 
49J for a dexcriptitm of a gadget that 
cures the TRS^o'x loading problem#. 
Afro, Radio Shack twte ha# n free 
w&difLeatioa that n'ifl help name. 

American Colonial in Prague 

I h a p pe n e d to get several older cop- 
ies of Po pu 1 ar M ec h a n ic ft, an d i n one 
of them was the design of a beautiful 
colonial can die stand lampr 1 j ol< 
Build This Caodle#iuad Lamp, page 




Reader Kocourek's colonial lamp 



16b, Nov. *79.] After minor adjust- 
ments of your plans, I made the 
lamp and everybody likes it very 
much. I even made another smaller 
lamp. 

The designs that you publish are 
outstanding and 1 am only sorry 
that I don't have the chance to get 
mere copies of your excellent maga- 
zine. 

DANIEL KOOOUREK 
PR.AG t"E r C ZEC HOS LQV A K I A 

Ragtop revival 

I read Return of the Roadeter (page 
63. July ‘T9) and realized that it is 
worth my while to restore my con- 
vertible to near-original condition. 
I'm not going to soup it up or put 
high risers in it, though. I’m going 
for gas mileage, style anti comfort. 

I’ve got a '6^ Camaro convertible 
with a manual top. It needs a lot of 
body work, and I'll have bo redo the 
interior, rebuild or replace the en- 
gine and give it a paint job. It will 
take me a few years, but good things 




Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 



R mechanise 




come in good time. It'll be well worth 
the wait, 

MARK J BEAUREGARD 
EAST SWANZEV, N,H, 

Drip, drip of excess acid 

I have thoroughly enjoyed your 
magazine for years and have 
learned more about cars than 1 
could ever tell you. Now it's time to 
return the favor. 

While having some work done on 
my car, another mechanic called me 
over to a ’71 Olds Cutlass he was 
working on. The steering gear box, 
the tie rods and — would you be- 
lieve“thc entire left aide of the 
frame had been totally corroded 
away by battery acid leakage. The 
mechanic was cutting away the 
frame with a torch, and it was alt the 
more pitiful because the car was in 
otherwise immaculate condition. 

I think that proper battery main- 
tenance is a small investment that 
will pay enormous long-term divi- 
dends. 

GEORGE A, MITCHELL 
SUNRISE. FLA, 

Now hear this 

Your article on choosing a television 
receiver (Seven Tests To H pip 



Choose a Color TV , page (36 r July h 79) 
fails to mention the quality of the 
sound. Why is the audio so neglected 
by the manufacturers? I have a 5- 
year-old set with outrageously bad 
sound. The repairman says that the 
speaker is too small and of inferior 
quality. The manufacturer told me 
there is no way to hook up an exter- 
nal speaker. Do any manufacturers 
provide better audio for their TV 
sets? 

MARTIN BERMAN 
TEANECK, N.J. 

Audio quality is a very subjective 
measurement — frwt it is true that TV 
sound kas always left something to be 
desired . Due to some hcm? regula- 
tions, broadcasters now have the ca- 
pability to good audio. Be 

sure to watch our upcoming issues 
for more information on just how 
you will be able to get hi-fi from your 
TV, 

Intelligent guesswork 

Howard Foggan renews the Biblical 
charge against evolutionary theory 
(Letters, page 7, Aug. *1$). But the 
original Darwinian theory simply 
took account of variation and natu- 
ral selection. Neither the patri- 



archs, who compiled the books of the 
Bible, nor we were present at the 
dawn of creation. We have options 
considering belief in that event 
which are evident in worldwide reli- 
gious variation. 

Let us relieve Darwin of the 
charge that he believed we '‘de- 
scended from monkeys.” W T hat he 
suspected was that all creatures 
shared some common ancestors. At 
best, it is all no more than intelli- 
gent guesswork; why can’t we make 
peace with this guesswork? 

CHARLES R. LA DOW 
SAN DIEGO, CALIF. 

Corrections 

We have received several com- 
plaints from our readers about the 
Quik-King tool (PM Looks At t page 
194, April '79), According to the 
toots manufacturer, the company 
has been having production prob- 
lems. Readers are thus advised to 
write first, to see if the product is 
available, before they send in a 
check. 

Also f the price of the book Practi- 
cal Electrical Wiring was listed in- 
correctly in the July PM Workbench. 
{page 3BG), The correct price for it is 
|18* m 




Country fresh menthol 
Mild, smooth 
and ref resiling. 

in Box and 100s 
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Master new skills. 
Develop new potential. 




The NTS 

Project-Method of 
learning at home 
has been in effect 
for over half a 
century. 
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The equipment you build and keep makes it all 
happen in home study, and NTS offers some 
of the finest available Your NTS Project- 
Method courses include much the same 
equipment you'll meet in the field and use on 
the job. And your lesson materials and 
manuals are geared to hetp you train more 
effectively You gam new ski II s~ acquire first 
hand experience with tools and test 
instruments. 

ELECTRONICS DIVISION: Courses include 
exciting new digital test equipment, NTS/ 
HEATH digital stereo receiver, and other 
advanced equipment Color TV courses 
feature the NTS/HEATH GR 2001 com- 
puterized Color TV (25" Diagonal) with 



varactor diode tuning and digital read-out. 
Computer courses now include the NTS/ 
HEATH computer with 4 K memory, Interface, 
and Video Terminal. 

MECHANICS DIVISION: Leam engine 
diagnostics, motor overhaul, transmissions, 
automotive maintenance. Courses include 9 in. 
solid-state automotive oscilloscope, testers, 
tools, mechanic's steel tool box, & more, 

AIR CONDITIONING, REFRIGERATION/ 
HEATING DIVISION: Learn servicing of 
commercial, industrial and residential heating 
and cooling equipment. Courses include 
hermetic analyzer, leak detector, charging 
testing-purging manifold set, toots and more, 



e POPULAR MECHANICS 



Train at home on advanced equipment 
from NTS. ..the first name in home study. 




HOME APPLIANCES DIVISION: Courses 
cover repair and maintenance of washers, 
dryers, ranges, smaller appliances. Equipment 
includes NTS Circuit-Trainer and professional 
multimeter, 

NTS TUfTION is reasonably priced, and sev- 
eral plans are available. Complete information 
on all courses is dearly described in our cata- 
logs where lesson units and equipment are 
shown in detail, Send card today or write for 
the FREE catalog in the field of your choice. 




TECHNtCAL-TRADE TRAINING SINCE 1905 



Reaiden! and Honhe-Sludy Schools 
4000 So, Figueroa St., Los Angeles. Calif 90037 



NO OBLIGATION* 

NO SALESMAN WILL CALL. 

APPROVED FOR VETERAN TRAINING. 



NATIONAL TECHNICAL SCHOOLS 

4 W0 South FrguBrDi El , Las Angeles. Calif S0D37 

Plesae tend FREE Cnlnr C*l*lcg ind Samp I* Leiion. 



B*pl, 20M-ga 
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SCIENCE WORLDWIDE 



Anguished cry aids DC 10 probe 

A maintenance man's exclamation 
of horror as he watched a DC 10 : 
crash last May 25 helped investiga- 
tors reconstruct the final seconds of 
the American Airlines flight, 

4N Qh my God!" the man said into a j 
microphone in his truck on Ohicago + s , 
O'Hare field. He told National 
Transportation Safety Board inves- 
tigators later that he had spoken at 
the instant the nose struck the 
ground. The crash, the worst air 
disaster in the United States, killed 
273. 

His voice was transmitted to a con- 
trol tower where it was recorded On 
a tape of all calls, along with an in- 
dication every second of the exact 
time. The anguished cry enabled in- 
vestigator Paul Turner to establish 
within a fraction of a second the 
time when the plane crashed. With 
this information, he and investi- 
gator Dr. Carol Roberts took anoth- 
er look at the digital flight- recorder 
tape. 

Turner and Dr, Roberts had at 
first believed that the data recorder 
had mysteriously stopped working 
before the plane went down, But 
Turner's new research, helping to 
establish how long the plane had 
been airborne, showed that the 
flight recorder worked well. It was 
on, collecting data about systems in 
the plane, for the same length of 
time the DC 10 was in the air. 

Dr. Roberts told PM that her lat- 
est study of the tape -showed that the 
plane climbed to something over 300 
feet, far lower than first estimates, 
before plunging down. Shortly be- 
fore impact, it rolled to 117". It ap- 
peared to recover slightly in the last 
half-second, Roberts said, but this 
recovery might reflect the initial 
contact of the left wing with the 
ground. 

Data from the recorder has been 
used to help pilots reconstruct the 
disaster on a simulator. 

Mining atoms in the gold 

The dots falling into neat rows in 
the photo above are atoms of gold 
as magnified by a new electron mi- 
croscope at Cambridge University. 

It took eight years and approxi- 
mately $2 million to build the new 
'scope, which rivals several similar 
high-resolution instruments in 
Japan. 

The British model draws its pow- 
er from a 600-kilovolt generator, 
powerful enough to provide tricar 





Gdl edge: Row* of gold 
atoms appear in micro- 
graph (above) taken with 
Cambridge 'scape (right), 

images on a viewing 
screen even at mag- 
nifications of up to 
500,000 times, Cam- 
bridge scientists are 
currently using the 
device for inspection 
of materials. But in 
the future, they may 
be able to get pic- 
tures of the atomic structure of 
organic or biological molecules. 

Blocking surgical 1 static' 

For years, surgeons have used high- 
voltage current to cut through hu- 
man tissue in heart, skeleton and 
brain operations. This technique 1 
electrocautery* sears blood vessels 
closed j preventing bleeding during 
surge ry. 

Unfortunately, the exotic cauter- 
izing knife also sends a jumble of 
radio waves through the patient’s 
body. And this static, according to 
Dr. William New of the Stanford 
University School of Medicine, cre- 
ates interference in devices used to 
monitor heart function and other 
vital signs. 

Now Dr, New and a team of re- 
searchers at Stanford have devel- 
oped computerized equipment to fil- 
ter out the static. The device picks 
up the patient’s electrocard»ogr 2 im 
sign ah a measure of heart contrac- 
tions, while blocking interference 
caused by the radio waves. 

The device could he commercially 
available within two years. 



selves pollute the air with electri- 
cally charged particles. 

The researchers at the Commerce 
Department's Atmospheric Physics 
and Chemistry Laboratory in Boul- 
der, Colo,, investigated the effect of 
electrostatic precipitators. These 
devices set up a high-voltage field 
inside the stack, instantly charging 
particles of fly ash. Most of the 
heavier particles are then drawn to 
a positively charged plate before 
they escape into the air. 

The problem in some precipitators 
is that some small particles elude 
the plate and create a negatively 
charged cloud above the plant. This 
cloud could affect rainfall, and in- 
fluence animal and plant life 
throughout the region. 

A spokesman for the Department 
of Energy said the department was 
unaware of the study. But she mini- 
mized the environmental danger of 
the cloud. "Mother Nature likes 
negative particles/' she said. ¥M 



Cleaning up coal 

Ar the United States takes another 
look at coal to help fight the energy 
crunch, government researchers 
have discovered a new problem: The 
devices used to control pollution at 
coal-fired power plants may therm 
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3. &e on the lookout for contrasty a cents like this one. The photographer, knowing his 
film, exposed a half stop below the ''correct" meter reading lo make background darker 




4 , Photographer circled stump {above} for 
best lighting. Lens was opened to reduce 
depth of field. 5. Back-lit aum&c (below) 
used 135-mm lens at dawn. Telephoto per- 
mits "close-ups” without special Ians. 




M 




6. Telephoto tens compresses fore- 
ground end background, making moon 
appear much closer than it Is (above). 7 , 
Not alt foliage need be on trees. Wide- 
angle shot of soybean field (right) is an 
aye-appealing change of pace. 






Discover 

Arctic Lights 

-more menthol refreshment than 
any other low'tar’cigarette. 



Full menthol refreshment. That s what 
ARCTIC LIGHTS delivers. 

A very special kind of menthol refresh- 
ment you just won’t find in any other low 
Yar menthol cigarette. 

You see, while the filter holds back tar/ 



the unique new ARCTIC LIGHTS men- 
thol blend comes right through. Result? 
You get the iciest, brightest taste in men- 
thol smoking— puff after puff. Light up 
your first ARCTIC LIGHTS. You just 
won't believe it's a low* ‘tar* menthol. 



Arctic Lights: Kings&lOOr* 

01|?*BfrWTCo. 

Warning r The Surgeon General Has Determined 
Thai Cigarette Smokjng is Dangerous to Your health. 

9 mg T 0 .8 mg nrcoiinB av. pw cigarette by FTC method. 
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Small and sporty 

Just because everyone is thinking 
small again is no reason not to think 
in terms of small, economical, per- 
formance cars. At least that's what 
some insiders at Chevrolet are 
thinking. 

Chevy scored high marks last 
April with its X-ll sporty version of 
the front-drive Citation, although 
that package is little more than a 
dress-up option for the more ordi- 
nary Citation two-door coupe and 
three-door hatch models. But it 
shouldn’t be long before there’s a 
pepped-up engine, a turbo perhaps 
to go with the performance-oriented 
graphics. 

Chevy has duly noted Ford’s suc- 
cess with Cobra and the turbo Mus- 
tang models and feels it should be in 
there slugging it out with Ford as 
well as arch-rival Pontiac. 

Pontiac, for its part, seems to have 
made a mistake by not having a per- 
formance-oriented X-car version* 
but that mistake should be cor- 
rected by next fall with the GTO 
name on a jazzed-up Phoenix. 

This Chevy/ Pontiac/ Ford mini- 
musclecar competition will continue 
into the f 8l model year when Ford 
will debut its front-drive Pinto re- 
placement and GM will have front- 
drive Monza/ Sun bird successors 
ready. 

The very successful Mustang and 
Capri are in for renewed competi- 
tion themselves when GM rolls out 
its Camaro and Firebird for 1982. 

New Chrysler experimental^ 

Two handsome new experimental 
cars were unveiled within weeks of 
each other last summer* and Chrys- 
ler Corp. was involved in develop- 
ment and design of both. 

The first* a research safety vehicle 
(RSV) jointly developed by Buffalo, 
N.Y.-based Calspan Corp. and the 
National Highway Traffic and Safe- 
ty Administration (NHTSA), is a 
four-door, five- passenger hatchback 
baaed on the front-drive European 
Chrysler Simca 1308. It’s powered 
by a 1.7-liter Four mounted trans- 
versely* weighs 2675 pounds and 
measures 178 inches long, 67 wide 
and 53 high on a 105.7-inch wheel- 
base. 

In accordance with NHTSA goals 
of investigating "practical* produc- 
ible. energy-efficient and safe fami- 
ly transportation for the mid- 



IPSOs” the Chrysler/Calapan RSV 
features energy-absorbing interior 
panels, run-flat tires, a passive "in- 
flatabelt” restraint system (plus a 
driver'a-side air bag) and a soft 
front-end design for pedestrian safe- 
ty and low-speed damage protection. 
It + a reportedly capable of protecting 
its occupants in 40 to 45-mph front 
barrier impacts and ear-to-car 




Safa family car of the '60s I* Joint design, by 
Chryaler Corp. and Calspen Corp. 



crashes of 40 to 45 mph on the side 
and 50 mph in the rear. 

The second prototype is a four- 
passenger, two-door hatchback, ex- 
perimental electric car (also front- 
drive) jointly developed by Chrysler 
and General Electric Research un- 
der a Department of Energy (DDE) 
contract (see 1980 cars, pa ge 96) 
Called ETV-1, it was built to design 
goals of acceptable driv ability, 
comfort and styling in addition to 
energy efficiency, utility* safety, 
ease of production and cost* It can 
cruise at 55 mph, pass at 60 mph, ac- 
celerate from zero to 39 mph in nine 
seconds and climb a five-percent, 
one-mile grade at 50 mph. Practical 
range with two passengers is about 
100 miles between charges if speeds 
are kept below 45 mph. 

Both of these vehicles, it should be 
emphasized, are ultra- expensive, 
one-off prototypes developed with 
government money, and neither is 
anywhere close to production for 
gale to the public. 

Trained mechanics needed 

It's no secret that cars get more 
complicated every year, thanks 
mostly to emissions and fuel-econo- 
my standards, Such engineering 
esoteric a as fuel injection* turbo- 
charging, electronic engine controls 
and three-way catalytic converters 
with sophisticated exhaust sensing 
and feedback are driving back-yard 
mechanics bananas. Even carbure- 
tors as we know them are on the way 
out as automakers begin replacing 
them with newly developed single- 



point fuel injection, called CF1 (cen- 
tral fuel injection) by Ford, TBI 
(throttle body injection) by GM and 
EFM (electronic fuel metering) by 
Chrysler. 

On top of that is the push by the 
Environmental Protection Agency 
(EPA) to make engines tamperproof. 
Some carburetors already have 
sealed i dle-mixture screws and 
choke adjustments, and by next 
year the government wants those 
items plus nonadjustable idle speed 
and spark timing on all cars. Unfor- 
tunately, this will mean a lot of 
parts will be replaced to cure engine 
ills where before a simple adjust- 
ment would have done the trick. 

Not helping the situation is a na- 
tionwide shortage of trained auto 
mechanics. The Automotive Infor- 
mation Council (AIC) reports that 
the United States has some 250 vehi- 
cles per mechanic compared to 74 in 
Japan and S8 in England, Both GM 
and Ford, keenly aware of the prob- 
lem* have free summer workshop 
programs for high-school and corn- 
mum ty-eollege automotive teach- 
ers* and Plymouth's famous annual 
Trouble-Shooting Championship is 
credited with bringing as many as 
28,000 people into the field in its 18- 
year history. The government, how- 
ever, has scrapped its Auto Mechan- 
ic Apprenticeship Training Initia- 
tive program. 

One reason for the shortage* 
which AIC says is probably going to 
get worse, is heavy criticism by so- 
called consumer advocates and 
some government officials, “We get 
blasted so often that the motoring 
public now looks on ua aa a bunch of 
crooks," says one very disgruntled 
shop owner, "No wonder we're hav- 
ing trouble attracting new talent 
or even keeping the talent we now 
have/' Wi 
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Take it 



...easy 



PH i*. a kenwd tMdnnmly olOni MiffineHtii, Inn 



0t 



Simply focus and shoot with a Yashica FR It 
camera It’s that easy? 

This quality, compact SLR is totally electronic 
making , 15 mm photography fun and foolproof. 

And the Yashica FR'-EI is so affordable you 
can begin building a complete system with 
Yashka arid Zeiss lenses, plus more than 200 
accessories 

Free and easy 

Buy a new Yashica- FR-II camera and gel a 
Free '’35mm World ' photography course? Ask 
you camera dealer fur details. 



YASHICA 

Ya'hirii I nr 4llSr1!rElT Putarru^ N I f l-TbBZ 




HARDWARE k C EN EFLAL STORE 



Box 342, Lynchburg, Term, 37352 



FIELD TESTER CAP 

This is a comfortable sportsman's billed 
cap. Black mesh (air cooled) and adjust- 
able to any size head, wilh an official 
"Jack Daniel's Field Tester" patch on 
the front. Guaranteed to shade your eyes 
and start a lot of conversalions, 
My $5.25 price includes poslage 
and handling 

Send check, money order t or use Ameri- 
can Express, Visa or Master Charge, 
including all numbers and signature. 



1 Tennessee residents add 6% sales fax, 3 
Far j mint rat^lgi lull pi frltf lennessee Hemi, 

send $ l 00 to above address 




SAVE YOIJR 
CARPETS 

Easy-to install, long -Iasi inn Shepherd 
Casters make all kinds of household 
furniture easy to mgve without 
scuffing or tearing valuable carpets 
anil rugs. 

Foi qualify casters in a variety of 
styles and sizes, look for the Shepherd 
name wherever hardware is sold. 

Insist on the best 




Hold your tongue 




Short negative strips can be han- 
dled in an enlarger easier if you 
tape on paper tongues about 3 
inches long. On the paper note 
printing data and subject* — Rob- 
ert Hertxberg 



Wise wiring 




Keepthe wire on a photo flood sock- 
et short, ao it doesn't break from 
its own weight. A short, threaded 
nipple between socket and plug 
supports wire, permits adjust- 
ment of a hot bulb . — Bob Berger 



Nocoat film washer 




Drill a ring of 12 to 15 *4 -inch 
holes near the bottom of a one- 
pound coffee ran to make an ex- 
cellent film washer. Paint the in- 
aide to prevent rust. Put the can 
under a faucet and adjust flow so 
water fills and drains at the same 
rate ,— Robert Hertzberg 
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Keep up with opportunity ■ hv 
keeping up with the slate of r he an 
beam to service and repair color TV, 
audio systems, video cassette and 
disc systems with NRI training Pre- 
pare for extra income, a new career, 
even a full- or part-time business 
of your own. 

Learn at Home 
in Your Spare Time 

You leant right at home, at 
your convenience, without quitting 
your job or going to night school ' 
NRI bile size lessons make learn- 
ing easier,.. NR! "hands-on" train- 
ing gives you practical bench experi- 
ence as you progress You not only get 
theory; you actually build and test 
electronic circuits, a complete audio 
system, even a color TV. 



Build Color TV 
with Computer 
Programming 

As pan of your training in 
Mil's Master Course, you assemble 
and keep NRI's exclusive, designed 
foMeaming25” (diagonal) color TV, 
the only one complete with built-in ’ 
computer tuning that lets you pro- 
gram an entire evening s entertain- 
ment. As you build it, you introduce 
and correct electronic faults, gain un- 
derstanding and practical experience. 

You also construct a solid-state 
stereo amplifier and tuner, complete 
with speakers. You even assemble pro- 
fessional test instruments, so vou know 
what makes them tick, too. You 
build a transistorized volt-ohm meter 
. .,a CMOS digi lal frequency co u nter, . , 
integrated circuit TV pattern generator 
...evert a solid-state triggered -sweep 
5" oscilloscope. You use them in your 
course, keep them for actual TV and 
audio servicing work. 



Free Catalog.., 

No Salesman Will Call 

Send today for the 100-page 
catalog that shows all the lessons, all 
the equipment and training material 
you get. The catalog will show you 
other NRI opportunity fields like the 
new course in Microcomputers & 
Microprocessors, Complete Com- 
munications, and more. With the 
addition of video cassette and disc 
systems, television has taken on an 
exciting new dimension. NRI train- 
ing can put yon right in the center 
of that dimension. 

If card has [ieen removed, 
write to: 

MU I Mtjfcfawls 

S If III Hill ConlinuHtK 
VifT'dl Educjumn CtiUfr 
t- 1 f W tanw 

I miis 



NOW! Learn to repair 
video cassette and 
disc systems with 

NRI’s at-home 
training in TV 
and Audio 
Servicing. 



HOMEOWNERS' CLINK 



QUESTIONS ANSWERED 



Rotting roof 

T he re a re x he eta of ic e ow th e inside of 
my attic roof due to condensation. I 
have added soffit vents, roof vents, a 
gravity ventilator and ti in. of fiber- 
glass insulation to the original 3 l A 
in. bet ween joints, i have even shut 
off my furnace humidifier. What 
now? — C.T. Kckci, PleaaaTiivilte, 
SJ. 

Warm* moist air has pressure and 
will seek a dryer, tool surface. Since 
your home is well insulated, the at- 
tic roof members are even colder 
than usual. Appliances such as dish- 
washers and dryers will add mois- 
ture to that contributed by baths, 
showers and cooking. Check your 
bath and kitrhen vent systems to 
make sure they exhaust through the 
roof. 

Make certain that your attic ac- 
cess door ia completely sealed. If 
your basement is unfinished, mois- 
ture from it ran travel through the 
cavities between wall studs upward 
to the attic. Block off these cavities 
with insulation. 

When the above criteria are met, if 
the problem still exists, cheek the 
vapor harrier on the ceiling below 
your attic. The vapor barrier must 
be installed between the bottom of 
the ceiling joists and the dry wall 
plaster, vapor barrier facing the 
heated room. If the original insula- 
tion was improperly installed with 
vapor barrier facing toward the at- 
tic, or if it wasn't sealed properly (at 
light fixtures and joists), moisture 
will permeate. You can. tell if the va- 
por barrier is facing the wrong way 
because the ceiling will probably be 
stained. 

To install a vapor barrier now, you 
will have to staple 6-mil polyethyl- 
ene over the existing ceiling and 
then apply another layer of plaster- 
board, However, a prime coat of alu- 
minum paint followed by vapor- re- 
sistant oil paint (or wall covering) 
may be your solution. (Water base 
paints are not vapor resistant,) Usu- 
ally a total o f th ree coats i s req u [red. 
Before applying, check the compati- 
bility of the new paint with that of 
the existing paint. 

Sand -filter problems 

Our new home is only Pico years old 
in serviced by n septic tank * sand 
filter arid lateral lines. Our problems 
arc that we ct iw'f tolerate the odor 
from the sand filter, and tissue keeps 
co mi ftp through the pipe . Do you see 



a solution? —Russel G. Arnold, Ah- 
c borage, Ky , 

After studying all the engineering 
data I could find to no avail* a call to 
Mr, ILT, Adams* an expert septic- 
tank builder for 40 years, provided 
me w ith tile solution in about 30 sec- 
onds, If you look at the sketch (be- 
low), you will see a tee connecting 




Tee leading to alphoning tank prohibits 
scum from flowing directly Into It. 

the main tank to the siphoning tank. 
The tee is open at the top (an ell 
could create a siphoning effect, still 
sucking out tissue anti sludge). 

I f this tee is improperly installed 
or broken* sludge anti tissue will 
flow directly from the main tank to 
the siphoning tank, then to the sand 
Alter. In a properly functioning sep- 
tic and siphoning tank, the sub- 
merged part of this tee should be 
about 1 ft. bin. long to assure decom- 
position of floating tissue and solids 
prior to discharge into the siphoning 
tank. Tissue will bedecom posed long 
before it passes through the sam! Al- 
ter. 

Frozen pipes Inside and out 

During lost winter's unusual cold, 
the water line froze between the street 
and my house. F cost reached depths 
up to H ft. Can you it'll me about heat 
rods? — Dr. Walter Chapman. Lyon#, 
CoIck 

I have no information on heat 
rods, but a check with Easy Heat 
Engineered Healing Products, New 
Carlisle, 1 nd. 46552, to veals that 
they make a heating unit that fits 



Do you have 9 home matotanance or repair problem? 
Send \1 to Homan 1 * nets' Ctf/irc, Popular AfecJiarwes. 
22* Htesf 57th St., New York, NY rQptfl. Ltftm 
■cunner fla *ns*(VBd ind^rtfci&ny, but prpptpms of 
w3e ,'ntetast w> U Pa dt&cu$sed tn this cotumn for 
more home repair and mamffl/id-'ice help. PM s 
Notts Caiti GuvriB. $4 95 pflsftjpicf SandorOerfs} to 
PM, Dept. HCG. flOJr mil. New York, N Y 10019 



inside a water line. It's called the 
M.I. (Mineral Insulated) Inpipe 
Heater, It is fed through a hole 
bored in an elbow where the pipe en- 
ters the house. A special fitting as- 
sures a watertight fit at the elbow. 
Be sure to specify the approximate 
length of your water line when you 
order. 

As installations require that tile 
water be turned off at the main and 
all lines drained* I would call a 
p] u tribe r. The cost will be minor com- 
pared to that of lust year's grief, 

The in mi fated water pipes m my un- 
he filed crawl spaces and ga rage froze 
taut winter, Dm on a well and septic 
tank, so 1 can't allow my faucets to 
drip through every cold spell. Any 
suggestions ? — WtUinm R. Howell, 
Cragsmoor , X.Y. 

If your pipes froze even, though 
wrapped with insulation, ! strongly 
recommend that you install heat 
tapes. They are thermostatically 
controlled to supply heat when the 
temperature at the pipe surface 
drops to 3f>" F. Easy Heat (address 
above) also makes these. Follow the 
manufacturer's instructions for 
adding insulation over the heat 
t apes , e spec i ally re ga rdi ng th e the r- 
mostat. 

Cutting concrete 

Hoic can l cut an H-in. hole in si con- 
crete basement wall £ itr, thick ? — 
Chester Matheur , Oregon, Mo. 

Your local tool-rental company 
should have a rotary hammer, or 
hammer drill as it is sometimes 
called. It is an electrically powered 
tool similar to the jackhammers you 
see on road repairs, but a rotary 
hammer is scaled down for home 
use. You will have to bore a series of 
holes around the perimeter of the 
opening, then break out the center 
with a sledge. Whoever works on the 
concrete should wear safety goggles 
and work gloves. 







Endorsement 
Battle 



NEW PRODUCT 



A famous golf star endorses the 
Lanier, Our unit is endorsed by 
our president. You’ll save $100 
as a result. 



We not only took the unit opart, wc 
our competition as w&tf. 



Judge for yourself Thai new Olympus micro 
recorder shown above sells for Si 50. Its 
closest competition is a 5250 recorder called 
the Lanier endorsed by a famous golf star. 

FANCY ENDORSEMENT 

The famous golf star is a pilot who per- 
sonally flies his own Citation jet The Olympus 
recorder is endorsed by JSSA’s president who 
pilots a mare cost efficient single engine 
Beaehcraft Bonanza. The goJ( star does nol 
endorse the Lanier unit lor free Alter all. a 
good portion of his income is derived from 
endorsing products. 

Our president, on the other hand, does nol 
get paid for endorsing products - fust (or 
selling them. And his Bonanza is not as 
expensive Id fly as the golf star's Citation. In 
fact, our president also dnvos a Volkswagen 
Rabbit. 

SOLD DIFFERENTLY 

Tha Lamar is sold through a national neh 
work of direct salesmen similar to the IBM 
sales force Naturally, these salesmen mu$i 
be paid expenses and commission. 

JSSA efficiently soils the Olympus through 
this advertisement-* very direct and inex- 
pensive way to market a product. 

With less overhead, no direct national sales 
staff, and no expensive endorsements, 
Olympus can sell its recorder for less money to 
JS&.A And with our company's efficiency, we 
can sell you practically the same recorder as 
the Lanier for much less • a savings ol $100. 

Is the Olympus better than me Lanier for 
less money? We weren t sure, so we- took 
them both apart and what we found amazed 
us. Other than a slight sizn difference, the units 
were practically identical. For example; 

CORELESS MOTOR 

Both units have (he new careless motor. 
Conventional motors require ft tong and heavy 
Solid core that is wi rewound. In a careless 
motor, the windings are on the outside or sta- 
tionary pad ol the motor making it flatter, yet it 
has q renter initial torque and more consistent 
speed than any other conventional motor. 

THE FERHFTE HEAD 

Both units use lerrite lor their recording 
heads the same material used in precision 
studio recorders, This extremely hard. 
diamond 1 like material will last a lifetime .md 
prevents oxide buildup 



A NEW KIND OF MIKE 

Both units also use an electret condenser 
microphone with automatic level coni rol. In an 
electret system. Ihe impedance of the micro- 
phone remains con si ant. thus passing on the 
natural sound quality of all frequencies without 
distortion The result is a clear recording with 
art extremely low signal -to -noise ratio, so 
you'll hear less objectionable background 
hissing or humming. 

MANY SIMILAR FEATURES 

Both units use the microcassette tapes that 
play 30 minutes par side. The Olympus 
measures only 1 " X 2W " x 4W ' and weigh s only 
9 ounces TheLanier is the seme weight as the 
Olympus and measures only ty x 2V> ' x 
4" practically the same size. 

HERE'S OUR PLAN 

But prove it to ypuFsefl. Order an Olympus 
recorder from JS& A Attar you receive it, call in 
your Lamer sales representative Have him 
bong you a sample of h|® unit \ You might even 
check tq see what kind of car ihe salesman 
drives.} Then maka a side- by-side compar- 
ison. Compare both units feature for feature 




Micro cassettes are the newest recording 
medium. Each cassette wifi record for 30 
minutes per side 



and see how much better the Olympus 
sounds. Then carry thorn both m your pocket 
and on trips Use them at meetings & white 
you dove in your car. Really give them' both a 
workout 

Then decide H you don't reel that the 
Olympus is as good a unit or better then the 
Lanier lor $100 less, simply rol urn the 
Olympus within 30 days for a prompt reiund 
and then purchase the Lanier unit, keeping 



one of Our tapes as a gift. If you decide to keep 
the Olympus, consider yoursell a smart 
shopper. Anyone who would take the lime to 
road this advertisement and take the action to 
order and test Ihe Olympus unit, deserves to 
save St 00. 

SERVICE AT ITS BEST 

Both the Lanier and the Olympus units are 
solidly backed by eftieient service organiza- 
tions. Olympus has an outstanding service- by- 
mail lacilily so no mailer whore you hvo, just 
slip your umt in ils handy maiier and send it in, 
Olympus is the same company that manufac- 
tures high quality precision cameras and 
optics, and JSSA is America's largest single 
source ol space-age products -further assur- 
ances that your modest investment is well 
protected. 

To order your Olympus unit lor our comp ar- 
i son tria I , send your check lor S 1 50 plus S3 , 50 
lor postage and handling to: JS& A Group, Inc , 
One JSSA Plaza. Northbrook. Illinois 60062. 
(Illinois residents add 5% sales lax.} Credit 
Card buyers may call our toll-tree number 
befow. We will promptly ship your unit, one 
free tape, complete instructions, and one-year 
warranty. If you wish to order additional cas- 
settes you may order them lor $3 each or $i 5 
for a package of five (our minimum quantify). 

CONSUMERS CAN BENEFIT 

Endorsements are very helpful when you 
sell products. They attract atieniion and give 
Consumers confidence that their purchase is 
also used by someone famous. Bui indirectly, 
consumers pay for endorsements. They also 
pay for a large sales lorce and less efficient 
marketing methods. 

When you purchase an Olympus from 
JSSA, you pay for just what you get A great 
product. Why not order an Olympus recorder' 
at no obligation, today? 
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Here's an important adjustment that many people forget— the antenna trim. 
Just adjust far the loudest volume at the high end of the AM band. 



Make certain that any in-dash radio you in- 
stall comes with all the mounting hardware 
and a mounting bracket. We show Clarion's 
PE-751 A unit in these pholcs. 




Car stereo- 
install it like a pro 

If installation worries have kept you from getting 
the new, great-sounding car stereos, let PM show how 
easy it is. Supersound can be only hours away! 

by Herb Friedman 




If there is no radio in the car to start wilh. 
you'll need a metal mounting bracket or 
adapter, such as this one. Some auiosound 
makers offer special kits. 



Before you finish your Installation, check 
that the speaker selector switch is set to 
Ihe right number of speakers. You don't 
want to have to dp but the radio later. 




Modern Chrysler and GM mid-size cars can 
only accommodate small speakers, Get a 
speaker like these Jensen 3Vbs with large 
magnets to deliver base notes. 
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You can also try a rigid-surface speaker like 
this Clarion 3K-103, Though it has the 
tweeter and honker next to the woofer, It 
tits a 6x9- inch speaker cutout. 



T here's a new sound on the high- 
way that's being called “auto- 
sound." Whatever you cal] it, it all 
comes down to the fact that just 
about anyone can upgrade the typi- 
cal car radio or radio-tape player to a 
stereo high-fidelity system on 
wheels. Well, maybe it won't be quite 
as good as what you get from your 
home component system* with its gi- 
ant speakers, but it will come close. 
You can have crystal -clear FM re- 
ception., even FM Dolby, a Polbyised 
cassette player, enough power to 
rattle the windows in the next car, 
and speakers that ran reproduce a 
bass which vibrates the dashboard, 
white bouncing superhighs off the 
rear deck. 

Fact is, all this equipment is avail- 
able as direct-replacement hard- 
ware — meaning it's made to be di- 
rectly .substituted for what you al- 
ready ha vi 1 installed in your car, 
van, or RV. Just remove what's 
there anti substitute the* autosmind 
equipment. With rare exception, the 
upgrading to highway hi-fi won't in- 
volve much more wiring than anak- | 
ing two pairs of wires under the car- 
peting to the trunk for a set of stereo 
rear-deck speakers, If your car al- 
ready has rear speakers, the wiring 
is in plate, so even that chore is elim- 
inated. 

The only real problem you'll have 
is selecting quality equipment, for 
just about everything in autosound 
is touted as "high fidelity," yet Very 
little of it really is of hi-fi quality, 

Installing speakers 

Loudspeakers make the most sig- 
nificant improvement; simply re- 
place the existing speakers with au- 
tosound models, and it’s as if a whole 

(Ptcasc It itn to page 2GJ 




Burglar Alarm k 
Breakthroughl 

A new computerized burglar alarm requires no 
installation and protects your home or business 
like a thousand dollar professional system ■. 




The Midex security computer looks tike a 
handsome stereo system component and 
measures only4"x IQVi'x ?.“ 



It's a security system computer. You can 
now protect everything windows, doors, 
walls, ceilings and doors with a near fail-sale 
system so advanced that it doesn't require 
installation. 

The Midex 55 is a new motion-sensing com- 
puter. Switch it on and you place a harmless 
invisible energy beam through more lhar 
5,000 cubic I eel in your home. Whenever this 
beam detects motion, it sends a signal lo ihe 
computer which interprets ihe cause of the 
moiitjn and triggers an extremely loud alarm. 

The system's alarm is so loud that it can 
cause pain - bud enough to drive an intruder 
out of your home before anything is stolen or 
destroyed and loud enough to alert neighbors 
lo call the police. 




fhe powerful optional blast horns cm mo be 
placed outside your home or office to warn 
your neighbors. 



Unlike the complex and expensive com- 
mercial alarms trial require sensors wired inlo 
every door or window, the Midsx requires no 
sensors nor any other additional equipment 
other than your stereo speakers or an optional 
pair ol blast horns, its beam actually pene- 
trates walls lo set up an electronic barrier 
against intrusion. 

NO MORE FALSE ALARMS 

The Midex is not triggered by noise, sound, 
temperature or humidify- just motion- and 
since a computer interprets the nature of the 
motion, ihe chances of a false alarm are very 
remote, 

An experienced burglar can disarm an ex- 
pensive security system or break inlo a home 
Or off tee through a wall. Using a Midex system 
there is no way a burglar can penetrate the 
protection beam without triggering the loud 
alarm. Even if the burglar cuts ofl your power, 
the (our- hour rechargeable bailery pack will 
keep your unit triggered, ready lo sense 
motion and sound an alarm. 

ARRIVE HOME SAFE 

There'S personal danger in arriving home 
and finding a burglary in progress. And. if you 
surprise Ihe burglar, you risk the chance ot 
serious injury. Wiih the Midex 55 prelecting 
yOur home, you can open your Iron! door with 
the confidence ol knowing that no burglar lurks 
inside. 

When the Midex senses an intruder, it re- 
mains srlenl tor 20 seconds. It then sounds the 
alarm until the burglar leaves One minute 



alter the burglar leaves., the alarm shuts ofl 
and resets, once again ready to do its >ob, This 
shut-olf feature, nol lound on many expensive 
systems, means that your alarm won't go wail- 
ing ail night long while you're away When your 
neighbors hear it. they'll know positively that 
1 here's trouble, 

PROFESSIONAL SYSTEM 

Midex is portable so it can be placed any- 
where in your home You simply connect it to 
your stereo speakers or attach the iwo op- 
tional blast horns. 

Operating the Midex is as easy as its instai 
lation. To arm the unit, you remove a specially 
coded key You now h ave 30 seconds to leave 
your premises When you return, you enter 
and insert your key to disarm ihe unit. You 
have 2D seconds to do ih.it. Each key is regis- 
tered with Midex. and that number is kepi in 
their vault should you ever need a duplicate 
Three keys are supplied with each unit. 

As an extra security measure, you can leave 
yOur unit on at mghl and place an Optional 
panic button by your bed, But with ail its 
optional features , The Mietax system is com- 
plete, designed to prelect you. your homo and 
property just as 11 arrives in its well-protected 
carton 

The Midex 55 system is Ihe latest electronic 
breakthroog h by Self a n Systems , Inc. a com- 
pany thai specializes in sophisticated profes- 
sional security systems for banks and high 
security areas. JS&A first became acquainted 
with Midex after we were burglarized. Al the 
time wo owned an axcelleni security system, 
but the burglars went through a wall that could 
not have been protected by sensors, We then 
installed over $5,000 worth ol the Midex com- 
mercial equipment in our warehouse. When 
Sollan Systems announced their intentions lo 
market their units to consumers, wa immedi- 
ately offered our services. 

COMPARED AGAINST OTHERS 
In a recent Issue of a leading consumer 
publication, I here was a complete article 
written on the tests given security devices 
which were purchased In New York. The 
Midex 55 is nol available in New York 
stores, but had it been compared. It would 
have been rated tops in space protection 
and protection against false alarms -1 wo 
of the top criteria used to evaluate thee# 
systems. Don't be confused. There la no 
system under $1,000 that provides you 
with the same protection. 

YOU JUDGE THE QUALITY 

Will the Midox system over fail? No product 
is perfect, but judge for yourself. All corn- 
pone nis u s-ad i n [he Mid ex system a re of aero- 
space qualify end ol such high reliability That 
they pass the military Standard 653 lor thermal 
shock and bum -in. In short, they go Through 
Ihe same rugged tesis and controls used on 
components in manned spaceships 

Each component is firsl lested at exireme 



lole ranees and then retested after assembly. 
The entire system is men pul under full elec- 
trical loads at 150 degrees Fahrenheit lor an 
entire week. If (here is a defect, these tests will 
cause it to surface. 

PEOPLE LIKE THE SYSTEM 
Wally Sehirra, a scientist and former astro- 
naut, says this about me Midex 55, 'i know of 
no system that is as easy to use and provides 
such solid protection lo Ihe homeowner as the 
Midex, I would strongly recommend it to any- 
one. I am more than pleased with my unit." 

Many mom people can attest to Ihe quality 
of this system, but Ihe true test is hew il per- 
forms in your home or office, Thai is why we 
provide a one month trial period We give you 
the opportunity to see how fail-safe and easy 
to operate ihe Midex system is and how 
thoroughly il protects you and your loved ones. 

Use Ihe Midex for protection while you sleep 
and to protect your homo while you're away or 
gn vacation Then alter 30 days, if you're hot 
convinced that Ihe Midex is nearly fail-safe, 
easy lo use, and can provide you with a 
security system that you can trust, return your 
unit and well be happy lo send you a prompt 
and courteous refund. There is absolutely no 
obligation J5&A has been serving the con 
Sumer for over a decade further assurance 
that your in vestment is well prelected 
To order your system, simply send your 
check in the amount of $199,95 (Illinois resi- 
dents add 5% sales tax) to Ihe address shown 
below C redit card buys rs may call o ur loll -free 
number below There are no postage and 
handling charges, By return mail you will 
receive your system complete with all con- 
nections, easy lo understand instructions and 
a one year limited warranty If you do not have 
stereo speakers, you may order the optional 
blast horns at $33,95 each, and we recom- 
ma nd the purchase of two , 

With Ihe Midex 55, JS&A brings you; 1) A 
system built with such high Qualify that it com- 
plies with Ihe same strict government stan- 
dards used in the space program, 2) A system 
so advanced that it uses a computer to deter- 
mine unauthorized eniiy, and 3} A way to buy 
Ihe system, in complete confidence, without 
even being penalized for postage and hand- 
ting charges if it's not exactly what you want 
We couldn't provide you with a better oppor- 
tunity to own a security system than right now, 
Space-age technology has produced (he 
ultimata personal security computer. Order 
your Midex 55 al no obligation, today. 
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INSTALLING CAR STEREO i-j .? ttixn ; --.uy ■ 




Make sure that 1 he radio works before final- 
ly securing if info I he dash. Then tighten 
the nuts on the two shafts that secure the 
radio to the mounting plate. 



new world of sound were created in 
the car. But what is an autosound 
speaker? 

An autosound speaker delivers, 
the best possible sound for its size — 
not necessarily true high-fidelity 
sound. For example, mid-size 
Chrysler and GM ears use S'A-irmh 
stereo speakers up front in the dash. 
There is no way anyone will net real 
bass out of a 3 Ms-inch speaker. Fact 
is, there are few minispeakers that 
can handle the power needed for 
loud sound without generating se- 
vere distortion. One of the very best, 
according to many experts, is the 
Jensen 314, whose magnet is almost 
as big as the speaker itself. It fits 
perfectly into the dash cutouts on 
mid-size Chrysler and GM cars. 

What if your dash isn't cut for 
3Hs? Tt has only a mono 4 x 10-inch 
speaker? No sweat! On the GM you 
replace the 4x10 speaker with an 
adapter bracket that supports two 
angled 3 ’/is. It's not the greatest 
separation in the world* but it's ste- 
reo. On Chryslers you'll find the 4 x 
10 approximately in the center, and 
a 31^-inch "well" under the dash cov- 
er on each end. You can use a 4 x 10 
adapter bracket, nr mount the 3 Mss 
in the end wells. Punch the dash cov- 
er for a 3 Mi-inch opening and cover 
with a perforated trim plate avail- 
able from some (not many) auto- 
sou nd dealers. The wide-spaced 3Mss 
create a greater stereo effect than 
mid-mounted 3Mts. 

Even if you can use larger speak- 
ers in the dash, the really solid has? 
and maximum volume come from 
speakers mounted on the rear deck. 
These are the "hi-fi” speakers, usu- 
ally 6x9-ineh woofers with a tweet- 
er or with a honker for the mid- 
range and a tweeter for the upper 
high frequencies. Models are avail- 
able with power-handling capacities 
up to 200 watts per speaker. 

If your car already has rear- 
mounted speakers* simply remove 

26 POPULAR MECHANICS 




Once radio is In, chock out each function — 
even those you woo l use very often. The 
com pitted installation should look just like 
a factory joh— only batter E 



them and substitute hi-fi autosound 
speakers. These should have the 
name mounting-screw locations. Re- 
member, size is not as important aa 
mount] ng-screw location because 
you want to be ahle simply to ex- 
change speakers without the need to 
drill new holes in hard steel. 

You need to match mounting 
holes because many hi-fi autoiound 
speakers are considerably larger 
than the speakers they replace, yet 
everything is designed to fit stan- 
dard speaker openings, usually 6x9 
or 4x10 inches (6x1) is almost a uni- 
versal rear-deck standard). The 
whole mounting problem is tied into 
the fabrication of the* rear deck: The 
speaker wilt distort when the 
mounting nuts are torqued, but 
wide tolerances in budget speakers 
handle the warp with no effect on 
their somewhat limited sound quali- 
ty. High-fidelity speakers, however, 
are precision devices, and a warped 
frame will lead to rubbing of the 
voice coil, which produces an irritat- 
ing buzzing or distortion. 

Some manufacturers, such an Jen- 
sen, handle the problem through a 
rigid rim about 34 inches thick that's 
secured to the speaker frame and is 
literally unbend able. Others, such 
as Epicure, use a 5-inch woofer with 
sidt^ mounted honker and tweeter 
on a rigid steel plate that is also un- 
bendable. The plate is drilled to 
match 6x9-1 nch speakers and looks 
as though it won’t accept Epicure 
speakers. But the speakers fit. 

On the other hand* Clarion and 
others have surface- mounting 
speakers: 6x9 woofer and side- 

mounted honker and tweeter in an 
oversize rigid housing that, drops di- 
rectly into a 6x9 opening from the 
top of the deck. The surface-mount- 
ing speaker is oversize, hut it uses 
standard 6x9 mounting holes. (It is 
mounted on top of the rear deck in 
cars which have a full rear-deck 
speaker cutout* not slots.) Again, 



the rigid frame housing protecta the 
speaker! s) from warp when the 
mounting nuts are tightened. 

If your car isn'L wired w r ith rear 
speakers, look at the rear deck from 
inside the trunk. On a reasonably 
late model, say 1970 or later, there 
will probably be two 6x9 or 4x10 cut- 
outs in the metal underdeck. Follow 
the cutout with a keyhole saw to cut 
through the cardboard or thin ve- 
neer rear-deck cover in order to cre- 
ate openings for rear-deck speakers. 
If your car has only one rear cutout 
in the metal underdeck, or none, 
simply use a speaker supplied in a 
"wedge' 1 enclosure made to mount 
on top of the deck. The wedge shape 
directs the speaker sound forward. 

The radio * * * and tape 

In autosound equipment you have 
your choice of ABI/FM stereo, AM/ 
FM stereo with stereo cassette (usu- 
ally with automatic reverse at the 
end of one side), or AM.’FM stereo 
with an 8-track stereo tape player, 
though H-track is fast fading in pop- 
ularity in favor of the cassette (be- 
cause you can record cassettes at 
home and play them in the car). 
There are high-end models with Dol- 
by FM, Dolby tape decoders, sepa- 
rate bass and treble controls and — 
w'ell — just about any feature you 
would find on home high-fidelity 
equipment. 

But take warning. The unit you 
want may not fit your dash. Volares 
and Aspens are very tight front to 
rear. About six inches is all you 
have, but it’s usually enough for a 
radio/tape player whose leads come 
out the side or bottom ( neat the back), 
such as the Clarion PE-751 A. A 
Buick Century has a shade extra 
room and can handle a Jensen R420 
whose leads come out the rear. The 
new X-hody GM carscan*so far, take 
nothing but the radio GM plans to 
supply as standard equipment (you 
tape fans will be stuck with an easily 
stolen under-dash mounting for a 
tape player). Most larger cars* vans 
and RVs can accept just about any 
type of in-dash radio. 

Almost all new and late-model 
cars have radios that are installed 
from the front, generally in a plastic 
"honeycomb” (a compartment for 
each item). If you already have a ra- 
dio, it is secured to a metal mounting 
plate: use this plate for installation 
of your new radio. If yourear has no 
radio, obtain a mounting plate or 
adapter; you cannot install the radio 
w h ith the so-called "universal mount- 
ing hardware” supplied- This hard- 
ware is u nivernaf only if the radio in- 
stalls from behind the dashboard or 
if you have the mounting plate. 
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AND PERFORM. 

This is a highly engineered chain 
saw for those people who are seri- 
ous about woodcutting. The Stihl 
028WB . A high performance, mid- 
size saw with all the design inte- 
grity of the big professional Stihl 
saws— which are the best-selling 
saws in the world! Like the pro 
saws, the 028WB is a saw you can 
count on to start right up. winter 
or summer, to run smoothly and 
handle easily. And to do the job you 
give it to do. 




'W:lh IS 



AND PERFORM. 

A combination of light weight 
V* high-engine output and Anti- 
/ ■ Vibrat ion makes it one of the 
yl j most versa! He chain saws made. 
As well asone of the most advanced 
saws of its type, with features the 
competition can't touch. The 028WB 
is sure to turn in a first-class perfor- 
mance, Every time you use it. And 
at a manufacturer's suggested 
retail price of just $ 279 . 95 * Get all 
the details on this great performer 
, mtj .-!v T at your local Stihl dealer 



THE 028 WB FROM STIHL. 
WATCH IT PERFORM. 





Front mom4^3 
fire sale muffler 



Permanent air litter 
with easy access cover 



Oilomatic chain" 



r-v 



r ' ■ 



r- 



y Single lever 



■ r 



Master Control r * 






Balanced fuel 
and oil tanks 



Throttle interlock 



STIHL 

The VAirid's Largest Selling Chain Saw. 
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HERE COMES SKILS 
BOAR GUN! 




This exclusive new fast-chargin' cord less drill 
and saewdriver comes loaded with power 
and features to blast through big jobs. 



Powered for the profes- 
sional! Made tough, for the 
pro who uses a drill more then 
any other tool. Made powerful, 
to work long, hard hours every day 
—and recharge in j ust one hour. 
Made with features like variable 
speed and reverse, for driving 
and removing screws and tough 
drilling jobs, 

Skil’s Boar Gun Model 2016 drill/ 
screwdriver has Dual-Torque: two powerful 
gear ranges that maximize power at the chuck, 
“High" delivers 0 to 750 rpm for high speed drilling; 

"Lgw h provides O to 250 rpm at high torque, for tough drilling 
and driving applications. 

Boar Gun drill/screwdriver recharges in just one hour, 
thanks to Skii's remarkably efficient Power Paks, With a pair, 
you'll be able to rotate 'em and drill all day— with no delay. 

Plus, each Power Pak can be recharged up to 1 ,000 times before 
you replace their long-life batteries! 

See SkiPs 3/Sth-inch BoarGun Model £016 drill/screwd river 
with Dual-Torque (mfgs. sugg, retail: $99,95), and models 2006 
and £012, with single torque ranges (mfgs. sugg. retail : $89.95), 
at your participating Skil dealer. All models include one Power 
Pak and charging unit. Now you can do it with Skil— and save. 
With the tool It took Skil to build: BoarGun Cordless drill and 
screwdriver! 



Do it with SML 



SPECIAL INTRODUCTORY POWER-PAK OFFER: 

For a limited lime, you'll gel a price) For just $5,00, plus a full 

second Power Pak ($29-99 year's free service. Olfer expires 

manufacturers suggested retail Dec, 31, 1979, 



Power lo drill hundred! Ddlli In metal. Even drills In 

of hole* In hardwood. Variable speed lor lough masonry. 

Variable speed and rover**. tough screw driving. 
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INSTALLING CAN STEREO 

(Continued from frfljge 26 i 

A]I reliable manufacturers such 
as Clarion and Jensetl have installa- 
tion kits For specific ears which in- 
clude the mounting plate, any spe- 
cial wiring cables and speaker 
grilles. But not every dealer sells 
the kits, or even admits they exist. If 
you need a mounting kit or plate, 
and your dealer says there’s no such 
thing, took for another dealer or 
phone the distributor for the com pa- 
ny whose radio you want to buy. if 



he gives you a hard time, better se- 
lect a different radio. YV™ cantiot in- 
stall a front-mounting radio without 
a mounting plate or kit. 

Installation of radios in Ameriran 
cars is reasonably easy, generally 
less than an hour for someone mod- 
erately handy with tools. The photo- 
graphs show how to upgrade an ordi- 
nary car radio to high-fidelity auto- 
sound. The equipment shown is typi- 
cal of what you might select. It con- 
sists of the Clarion PE-751 A AM FM 
stereo, ''stereo cassette in-dash radio 
and Clarion SK-lQll surface-mount- 



ing speakers. (Jensen 3i£s were used 
up front in the dash). 

Our Volkswagen Rabbit installa- 
tion uses the somewhat smaller 
Clarion PE-6G2C AM/FM stereo/ste- 
reo cassette with a special rear-shelf 
speaker housing with forward-fac- 
ing speakers designed for the Rabbit 
by Clover Industries. 

Autosnund is like putting home 
sound on the road and. as we've 
shown, it doesn't have to be difficult 
to install. So pick out the radio that 
best appeals to you. choose your 
speakers and go to it 1 CM 



How to install autosound in a hatchback 



F oreign cars, with the exception of 
Volk swage ns. can often reduce the 
amateur installer to tears of frustration; 
many are best left to the prolessional 
installer, even if the in stall alien fee 
seems exorbitant, in I act, foreign-car ra- 
dio installaiions can be just as frustrat- 
ing — and time-consuming — for the pro- 
fessional equipment installer as for the 
Saturday mechanic! Still, some foreign 
cars are easier than others. One lhal we 
chose was the VW Rabbit. 

The hatchback question 

Many compact American cars, as well 
as foreign cars such as the Rabbii we 
used, are hatchbacks. A hatchback can 
often make installation a nightmare, 
You usually cannol use flush-mount 
speakers, as the rear shelf is oflen 
merely decorative. Surface-mount 
speakers are possible, but they can 



interfere with ihe operation of the hatch* 
back, particularly if the rear seats fold, 

Most people seiile for surface mount 
speakers up high, between the car body 
and roof (where the bass-p reducing ef- 
feels of a trunk-like space are losl) or 
they install the speakers in the doors. 
Door installations are the hardest and 
scare off many an installer. 

We used a newly designed speaker 
Console from Clover Industries; they 
have consoles available for most any 
hatchback with a rear shelf, both foreign 
and American Once installed, the con- 
sole produced good sound and allowed 
normal operation of Ihe hatchback. 

II the radio fits . . . 

The Clarion 662C radio that we chose 
came with all of Ihe needed mounting 
hardware for the VW Rabbit. However, 
no matter wha! car you're instating (he 




For a hatchback with a rear shelf, Clover 
Industries HkeJy ha a a speaker console to 
fit. Installing speakers in such cars was 
herd — but no! anymore. 




Note ihe clip* on the aide of till* Clarion 
PE-6G2C unit— you need them for Rabbit* 
and Audio, Clarion radio* have mounting 
kits for most Imported cere. 



The speaker console from Clover 
matches most upholsteries and, from Out- 
side the car, doesn't announce your ex- 
pensive autosound system in the titaah. 




Aqain, don’t forgo! AIM trim adjustment. 
Doing it now will assure you of good 
sound Idler. The trimmer may be hard to 
find* but Instructions should show It. 



equipment in be certain ihe manufac- 
turer gives everything you need. 

In Ihe case of the Rabbit, there is a 
special clip that fits over the fronl of Ihe 
radio and pressure -holds it in place. Try 
to get Ihe right clip from anyone— in- 
cluding a VW deafer — and you'll get an 
idea of what drives professional install- 
ers bananas. 

Clarion supplied the clip and the right 
mounting plates. Make absolutely sure 
the manufacturer you deal with offers 
the same- quality of hardware support. 

Again, if you have any doubts as to 
whether your foreign car will enable you 
to make a normal, m-dash installation, 
leave it to (he professionals, unless you 
ate very sure of yours&lf 

Given the right circumstances, even if 
you own a foreign hatchback, you can 
Still get in on the fun of installing your 
own aulosound 




Connecting ground wire I* usually done 
with * small clip, At the other end you can 
go to your clgartit lighter or to the fuse 
panel. Gel the polarities right f 




Once again, the final Installation, Note 
how mounting plait Clarion supplied fits 
dash perfectly, It s little touches (Ike ibis 
that make for good styling. 
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Revolutionary 
replica, the 
Brown Bets 
musket is $225 
from Navy Arms 



Kit-built 
muzzle loaders 
that stretch 
seasons 




Now black-powder buffs can 
create or assemble their own 
ready^to-fire replicas for 
hunting or targetry. 

by Angus Laidiaw 

F ~or target shooter, shotgun ner, 
hunter, pi inker or classic collec- 
tor, there is now Lhe added challenge 
and fun of building your own gun to 
fU exactly and follow your own ideas 
of how it should he done. Most facto- 
ry-finished black -powder rifles, pis- 
tols an d shotguns can also he had, at 
considerable cash savings, in kit 
form with all the parts required tu 




PERCUSSION 

Flint sparks and cap-lock flame are the two 
ignition methods for firing black powder. 



build one as good or better than the 
factory job, For the experienced and 
enterprising, high-quality locks, 
barrels, stock blanks and other com- 
ponents are available so you can 
start from scratch. 

Modern muzzle loaders take 1 two 
forms. Most make some effort to du- 
plicate the styles and mechanisms of 
antique arms that were once the 1 
most modern in the American 
woods. They do this with varying de- 
grees of authenticity at prices rang- 
ing from under $100 tu several 
thousand. Other modern models 
make no attempt to copy old guns: 
instead they are the best designs 
their makers can devise using flint 
or cap-lock ignition. Some are pains- 



takingly and authentically hand- 
forged, but most replicas and mod- 
ern designs alike are made by mod- 
ern methods tu keep coats within 
reason. 

And many experienced hunters 
are turning to muzzle loaders to ex- 
tend their hunting seasons. Special 
open dates for muzzle-loading guns 
have become available in over half 
the states and more are pending. 
Even if your state does not yet offer 
a special season, you can use your 
black-powder gim during the tegu- 
lar season (subject to specific caliber 
and lock mechanism requirements; 
check local laws with fish and game 
departments). Many shooters are 
fpfessa iuto to page 3?) 
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One of these men had a business 
that went into a slump, into the red 

and up in smoke. 



He had a (ire of a "suspicious" nature, but arson 
could not be proved So, he was able to collect a sub- 
stantial amount on his insurance He turned his business 
loss into a profit for himself but into an additional expense 
for the insurance company and the policyholders 

Arson has become the "hottest" crime in the natron. 
Who are these arsonists? They range from small, one-time 
offenders, like the man on the left, to organized profes- 
sional 'torches." Many have found arson a profitable 
crime. Shocking! £ven more shocking are the losses re* 
lated to arson —700 lives and an estimated Si 6 billion in 
insured fire losses in 1977, When you consider lost jobs, 
property taxes and higher costs in consumer goods, the 
total economic loss is a staggering $10 billion 1 

Were a major group ol property and casualty insur- 
ance companies and we're alarmed by the rise in this vio- 
lent costly and dangerous crime Not only does arson 
jeopardize lives and property, it costs policyholders a lot 
of money — approximately 40C ol every claim dollar paid 
for lire losses That's four times more than ten years ago. 

Recently, the F8t re-classi lied arson as a major 
crime, in the same category as murder, rape and grand 
larceny. This re-classification will result in greater attention 
by federal, state and local law enforcement agencies. We 



in the insurance industry urged the government to lake 
this action. We will continue working with law enforcement 
agencies to stop the spread Of this vicious crime. 

Here's what we're doing: 

■ Trying to take the profit out of arson by more extensive 
investigation ol claims and by cooperating in the pros- 
ecution of more persons involved in "suspicious" fires. 

■ Supporting the Insurance Crime Prevention Institute's 
investigations of insurance Iraud 

■ Conducting arson-detection seminars for insurance 
personnel, 

■ Developing the Property Insurance Loss Register a 
computerized file of previous loss claims which will alert 
investigators. 

■ Encouraging state legislators to pass stricter laws that 
carry heavier punishments (or arson 

■ Encouraging commumiy and state arson task force 
programs to deal with arson problems on a local level. 

Here's what you can do: 

■ Report any suspicious persons or activity to ihe police, 
fire department or fire marshal, 

■ Support efforts in your community to fight arson. 



This message is preset led by the American Insurance Association, S5 John St reel. New Vbrk, M.Y 100&S. 

Affordable insurance is our business... and yours. 

O I9?9 Aitim tc an Ae wc wlnso 




This weekend 
seal your doors 
and windows 
with M-D 
reatherstrippii 



i 9 I 






Drafts around doors and windows of 
your home are costly They can cause 
your home fuel bills to soar' And It 
is so easy to stop drafts with do-it-your- 
self M-D window and door weather- 
stripping. Many M-D weatherproofing 
products come in kits ready to Install 
On standard doors and windows. This 
weekend cut your home fuel bills as 
much as 5% to 30% by sealing out 
those drafts around your doors and 
windows with M-D weatherstripping. 
You’ll find a complete line of energy’ 
saving M-D weatherproofing products 
at your hardware, building supply or 
home center dealer And always ask 
for M-D products by name. 



md 



UACKLANBURG- DUNCAN CoTj 

{ Yes I want to cut my home fuel cost - Rush 
I me your 10 pafte LkhAIdI on "flow to Save I 



1 Money with ESP" 
I Nome_ 

! Addrese . 

Ctty 

Slate 



.Zip. 



J 

Mail with 25 cents in stamps or coins to: j 
MocldcmbiirK-Duftcan Co. 

P.Q. Box 25188. DepL M2 
| Oklahoma City, Oklahoma 73125 
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KIT-BUILT MUZZLE LOADERS 



finding that stalking 
game the way great- 
grandpa had to do it — 
with only one shot from 
a Bint or cap-lock front- 
stuffer — makes hunt- 
ing more challenging 
than using a scope- 
sighted repeater. 

One of the most pop- 
ular and practical of 
the replicas is the per- 
cussion- lock Hawken 

Plains Rifle. Developed 
in the 1820s and still 
popular after the Civil 
War T these simple half- 
stock rifles were prized 
for their power, accura- 
cy and, above all, the de- 
pendability that the 
mountain man required 
when he would be away 
from the settle ments for 
several years at a time. 

The first of a flood of replicas was 
the Thompson/Center Haw ken, in- 
troduced about 1970 in .45 and .50 
cal. This high-quality, mass-produc- 
tion gun combines the best features 
of modern design and production 
methods. It tome? with anachronis- 
tic coil springs in its investment- 
cast lock, adjustable open sights, 
and shallow rifling with one turn in 
48 inches for use with a modern 
Maxi U conical design) or Minie bul- 
let (hollow-base design named in the 
1840s after French Army captain 
Minie) or more traditional, cloth- 
patched round lead ball. Consider- 
ing the btgh quality of manufac- 
ture — all in American factories — 



the 1220 price for the percussion 
model and $10 more for the flintlock 
make this a bargain. Kits list for 
SI 5.5 and $1 05 for cap and flint. 

In a more traditional vein, the Ith- 
aca-Navy Hnwkcn from Navy Arms 
goes all out for authenticity. This 
finely finished rifle could have come 
out of Sam Hawkcn's gun shop in St. 
Louis and no mountain man would 
have noticed anything special about 
it- The rifling is one turn in 6fl inches 
for a patched round hall and is cut. 
rather than cold-formed, with a mod- 
ern button technique. The browned 
octagon barrel is one inch across the 
flats, making this a heavy rifle that 
feels and handles exactly like the 
originals it resembles so 
closely. At $395 finished 
or $285 for the kit of 
parts, its prices reflect 
the quality of the com- 
ponents supplied. 

Dating from the earli- 
er colonial and Federal 
periods of our history, 
Kentucky or Pennsylva- 
nia full-stock flintlock 
and percussion rifles 
make an attractive and 
practical choice. Al- 
though they're not as 
unbreakable as their 
plains rifle successors, 
these full-stocks are 
much showier, with 
their brass Inlays and 
patch boxes. Usually of 
smaller caliber than the 
Ha wkens, these tradi- 
tional American rifles 
take you back to colo- 
nial times. Yet, when 
properly tuned, they con 
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Jfhaca-Navy Hawkan from Navy Arms (|2S5 kit) is 
one ol the most accurate copies ol the heavy 
plains rifles carried west by the mountain men, 




Kentgcky-gtyte full-stock flint and percussion rifles 
in .45 coL, like this $175 one from Navy arms, 
are useful for hunting and target shooting today. 




Styled after replica of U-S- .45-70 carbine of 1&73, 
$3-50 HS R cap-lock muzzle loader combines antique 
and modern features into this accurate shooter. 




put venison on the table just as well 
today as they did two centuries ago. 
Navy Aims, Dixie Gun Works, and 
many other sources make these ri- 
fles, in qualities ranging from crude 
to super in direct relation to price. 

Dixie and Tennessee Valley Arms 
also offer a plain, iron-mounted Ken- 
tucky derivative rifle called the Poor 
Boy or Tennessee Mountain Rifle. 
Both are attractive and offer the op- 
tion of using both flint and percus- 
sion tucks on the same rifle. Kits: 
3176; complete; $195^ 

Take a step farther hark in time 
{so m e states I ike Ms ss ac h ue se tts re - 
quire smooth bores, Pennsylvania 
flint ignition) and you get into the 
excellent Revolutionary musket 
replicas that appeared for the Bi- 
centennial. Like the Navy Arms .75- 
cal. Brown Bess in the lead photo, 
these smoothbores can be used to- 
day as they were then— with either 
birdshqt or hall, depending on what 
season is open. 

Turning to the modern muzzle 
loaders designed specifically to ( ake 
advantage of special seasons, there 
is the 3350 Harrington and Richard- 
son Model 176. This is a muzzle load- 
ing spin-off of their reincarnation of 
the 1373 ,46-70 Springfield cavalry 
carbine. Offered in .45 and ,58 eat., it 
combines the ruggedness of the 
horse -soldier carbine with modern 
accuracy and practicality. 

Thom pson/C enter has also mod* 
ernizod some of their offerings in 
style as well as mechanical function. 
The Renegade .54 rifle (a smooth- 
bore barrel is also available) is a 
modern muzzle loader rat her than a 
copy of anything. Prices for finished 
guns are 1 180 cap-lock, 3385 flint. 



Handguns, allowed in some states, 
follow the design of the riflen with 
the addition of percussion revolvers. 
Almost all of the common and scarce 
Civil W r ar and pre-Civj] War revolv- 
ers have re-entered the market in 
the past £0 years. Kit prices start at 
about $5(1 and some roughly finished 
versions come at lower sale prices. 

Colt offers fully assembled non- 
replicas (they call them reissues) of 
several Dragon and other percus- 
sion models, with prices starting at 
3250 and going up to $385. Since 
these pistols bear the Colt name, 
thcv'll probably hold their values 
well. 

Huger combined the design of a 
modern cap- and -ball revolver with 
features from old-timers to make 
the Old Army model. In blue it goes 
for $137.50, 3180 in stainless steel. 
Unfortunately, there's no kit version. 

A good first step in getting into 
muzzle loaders is to join the 
National Muzzle Loading Rifle 
Assn., Box 67. Friendship, lnd, 
47021, Their magazine. Muzzle 
Blaafn, has a wealth of information 
and ads on all Hspcrts unjliU’k-jmW- 
der shooting. 

Other suppliers are: CVA. Say- 
brook Rd., H add am Conn. 06438; 
Colt Firearms, 150 Huyshope Ave t , 
Hartford, Conn. 06102; Dixie Guru 
Works* Union City* Term. 38261; 
Harrington & Richardson, Gardner, 
Mass. 01440; Lyman, Rtc. 147, Mid- 
dlefield, Conn, 06455; Navy Arms 
Co., 680 Bergen Blvd., Ridgefield* 
NJ . 07657; Sturm Huger &. Co.. 
Southport, Conn. 064110; Thompson- 
Center Arms, Box 2405, Rochester, 
N.li. 03867; Tennessee Valley Arms, 
Union City, Tonn. 38261. JW 




Save $42.00 
Get Unimat 
Precision 

Double up with UNIMAT 3; this 
precision, miniature universal 
machine loot offering the cap abil- 
ity of 16 different operations in 
wood, mqlal. and plastic is being 
offered ai a $4 2,00 savings 
through dealers displaying our 
Double Up poster . . . PLUS, now 
you can double up with the new 
LUX Hand Tools. LUX Hand 
Tools, available from iho same 
dealer, gig of precision quality 
and carry a lifetime guaranies. 
UNIMAT 3 and LUX Hand Tools 
are lot all phases of miniature 
work in railroad modeling, model 
airplanes, boats, doll houses, etc, 
Vorsalility and Quality from 
EMCQ-LUX — are SAVINGS and 
PRECISION for you 

EMCO-LUX 

CORPORATION 

2050 Fgirwood Avenue 
Columbus. Ohio 43207 
(514) 445-832S 






emcD 




Please send me FREE and 
under no obligation : 

G Unimat 3 catalog 
□ Hand Tool Catalog, and 
C J a list of Emco-Lux dealers in 
my area, 

Name 



Address 

CHy 

Slate . 



Zip 
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THERE’S ENOUGH FREI 
TO SAVE UP TO 60% J 




THE WEATHERTRON HUT PWAP 
SAVES 30-60% ON HEATING COM 
PARED TO DUCTED ELECTRIC HUT, 
DEPENDING ON WHERE YOU UVE. 

What might seem to be bitter cold 
to you, is heat for the taking to 
the Weathertron heat pump from 
General Electric. 

How does it work? By actually 
getting heat from cold air. 

That's right, even on most 
freezing winter days, the Weather- 
tron heat pump extracts heat from 
the outdoors and transfers it indoors. 

And in more moderate cli- 
mates, there’s more heal available 
in the air. That’s where a heat 
pump can really work for you. 



Because that's where it can use 
energy most efficiently. 

Depending on where you live, 
only one unit of electrical 
energy gets you 1 ,4 to 2.5 units 
of heal energy during the healing 
season. That's where the 30-60% 
savings comes in. And that’s w r hy 
only the heat pump can deliver 
ducted electric heat to your home 
in the most cost-efficient and 
energy-efficient way. 

IN REVERSE, 

ITS AN AIR CONDITION BL 

In warm weather, the thermostat 
reverses the whole process, and 
the Weathertron heat pump cools 
using the same principle. It takes 



warm air from inside the house 
and transfers it outside. A systc 
for all seasons, 

GENERAL ELECTRIC HAS SPENT OV 
40 TEARS DEVELOPING THE 
WEATHERTRON KAf PfMMHt 

Since 1932, when GE was one 
the few heat pump pioneers, we 
been developing and improvinj 
it. Years of research, engineerin 
and manufacturing expertise gc 
into every single Wfeathertron h 
pump system. 

We put parts and assemble 
through grueling quail ty-contrc 
tests and inspections. Every 23 
volt compressor motor must ru 
170 volts. And that’s only the h 





HEAT OUr HERE 
YEAR ON HEATMG. 



* 




)ltage test. There are Leakage tests, 
aid our surge test, when 3,500 
)lts are run through the motor 
hidings. Plus the torture test our 
igiheers use to simulate the worst 
>ssible operating conditions. 

It s no wonder that the General 
ectricClimatuff™ compressor, 
e device that helps extract heat 
>m the air, has been operating in 
er two million cooling as well as 
taring installations. 

THE WEATHERTRON HEAT PUMP 
ILL MAKE YOUR ENERGY CRISIS LESS 
Of A CRISIS. 

s difficult for anyone to safely 
edict the availability of energy in 
e future. And unfortunately. 



everyone can predict that the fuel 
available will get more and more 
expensive. 

That's w hy it's very important 
for all of us to make good use 
of the oil, gas and electricity we 
pay for. 

The ’Wfcathertron heat pump 
uses electricity and nature’s heat 
to save you money. That's how 
close we’ve come to solving the 
energy crisis. 

That’s why the Weathertron 
heat pump from General Electric 
could be one of the most impor- 
tant things you put in your home. 

THE WEATHERTRON HEAT PUMP. 

AMERKAVl SELLING HEAT PUMP. 




GENERAL® ELECTRIC 




These four matched volumes tell you and show you everything 
any building or carpentry job . . . from fixing a roof to building 
even building an addition ora housel 




Cutting to length 
With miter QBuQ6 
and stop tod. 




How Popular Science 
Book Club Works 

Just maif tJit postpaid card !& eet your $?d.5Q 
4-VOLUME CARPENTF.RS AND BCJILDtRS LIBfiARV, 
Send i>o money now We ;» PfH you : atef ^or only 
$2.95 plus delivery and handling. 

Then, abcu! every four weeks 115 Ernies I 
year;, you'll receive -3 Club bulfetm describ-ng tte 
coming mam selection znr| 3 1 te mite howl's a ISP 
available. II you want the mam selection anlv, da 
IHtlunf M wd! he sent ta you automatically If 
you don't wool the main so loci 1 on, or want aller- 
nale boohs. 0 / no boohs, sirr.pl,- indicate your 
wnhes on th» fen-ri lhat comes wilh (be bulletin 
and r el urn it In us by the date! ndmgterl You will 
always have at least len dsys in wfuch to de Ih-s, 
but on the vnlAely event jhat you don't antf you 
receive an vnwanled sc I eel 1 on, you may return it 
at our expense. 

Your only ot-hgatioit is to lake two mere 
boohs el your choice in the next ve-ar. You may 
cancel yo;ir membership any bine after that. To 
retain an membershrp benefits,, you need tatse only 
one booh 3 year thereafter 

DISCOUNTS DP TO 50% AH boohs are of- 
fered at ‘SubSIAnTi^l discounts up (0 50% or 
more. Yet virtually every booh is ideclicel to the 
publisher's edition. 5 a mi: paper, printing, binding. 
UChet The only d fference is pnc*. 



FOR 

ONLY 




{regular price 
$ 24 . 50 } 



when you join 
Popular Science Book Club 



AS A CLUB MEMBER, you'll have an opportunity to choose from 
^ more than 100 superb, up-to-datn hooks on a wide range of 
popular science subjects every year- AT DISCOUNTS OF UP TO 
50%. (And your only obligation is to buy two of them-) You'll be 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, cars 
and ear repair, electronic*, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 

This information-packed 4- VOLUME CARPENTERS AND BUILD 
EPS LIBRARY brings yon profess iona I, easy-lo- understand how-to Oil just 
about every build-ir-yourself quesiion you'll ever have . , . 

■ You gel a complete how-iu book on woods and woodworking look, how 
to do all kinds of joinery and cabinet making joints, how to do kitchen 
cabinet construction . . , and more. 

■ You pet a Complete how-to book on ait standard specs of every element in 
house construction, indndinp how to read plans and make your own.*, 
how to Say out a home workshop . , . and more, 

■ You get a complete how-to hook on laying out the foundation, how to do 
concrete block comslruclion, house framing, chimneys, fireplaces, porches, 
patios, insu Eaiion . - , and more. 

■ You fie t a complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection . . . and more. 

You get step-by-step instructions on everything from reading a building, 
plan to building a house i Including the foundation ), doing all the carpentry 
tn it — and keeping the house in A-l shape for a lifetime. And thousands of 
show-how pictures make it alt amazingly easy, even for a novice. Let’s look 
at a few of the remodeling and fix-it jobs you learn how to do ... You learn 
how to replace worn or missing shingles. How to fix chimney Clashing leaks. 
How to repair stairs tor build them from scratch}. 

If doors need fixing or fitting, you can find out how to 
do it from these hooks. If you want to lay new flooring, 
you can just lurn to these books to find out how to do a 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from ihese hooks . , , 

This marvelous 4- book library also 
tells you how 10 use all kinds of power 



tools to maximum advantage tmost 
of them have great versatility). You 
learn about woods — their eharactcr- 
is-tEcs, stren gi h , beM uses. You learn 
about fasteners — nails, screws, bolts, 
more — iheir holding power, size- 
Strength ratio, and how to use each. 





Single mortise 
and tenon joint. 



laatatftng metal 
shingles under 
wood shingles. 



These books leach you scores of i ricks and shortcuts used by carpenters 
for measuring, cutting, raising, fasten inf, finishing — every technique and job. 
They give you the answers \0 just about every carpentry question you’ll ever 
have. And they can save you thousands of dollars in the years ahead. 





you need to know to do just about 
a foundation, installing new paneling. 



* How to tis 

ihSufet/On 

* Haw to build scaffolding, 

hoisting apparatus 

* How Jo do wood pattern 

making Her cas tings! 

* How to do sheathing 

and siding 

* How to do cornice 

construction 

■ How to plan termite 

protection 

■ How to do interior- 

aztefior pain ting 

* How to build girders 

tod sills 

■ How to make concrete 

forms tend molds! 

■ Hqw to sharpen saws 

* How boifd skylights 

* How to dp house mam- 

t enencaend repair 

and much more 



Look at 
what you get. 



* How to read plans, specs 

* How use carpentry 

hand tods 

* How to use woodworking 

power toots 

* Haw to build concrete 

block foundations 

* How to cheese bast woods, 

materials, fasteners 
1 How ffl plan and build 
roofing, f Scoring 

■ How to construct wadi, 

doors, windows 

* How to maka joints 

* Ho w to Aulld Stairs 
*/rf£w to build chimneys 

and fireplaces 
1 How to use bonders' 
math, do surveying 
4 How to make kitchen 
cabinets, counters 

■ How to do cabinet making 

Joinery 

* How to build A -frame, 

?■ and 2-story houses 

* How to plan a home 

workshop 
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MAtt THE MlMJil P CARP OR WRITE JO 






P.0, 8ok £006, Latham, N.Y. 12111 



3HHLi 



ilk 






WRAP IT 
AROUND YOU, 
SITINA 

FREEZING RAIN, 
AND SKULL 



The super- warm and 
strong Thermos* Brand 
Blanket. For hunters, 
campers and football fans 
at the coldest stadiums. 

Made of incredible 
lightweight materials, it's 
5 layers thick and folds 
into the size of a small 
book. For less than $15, 
it's the best bargain you'll 
ever get in bad* weather 
protection. {Makes a great 
gift, too.) 

1HE THERMOS. BLANKET 

At camping, sporting goods 
and housewares stores. 

ftTKHMQ PrvIhQN. KIHO SF t LET -37 ThERt*. 1 .- TP f*0 ifWCw rr 
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Add-on light 

Courtesy Light is a 12-v.d.c, accessory light 
lor cars, RVs, trucks and boals. N mounts 
under a trunk or hood with two screws. 
Modal 302, wilh slide switch, costs about 

SB. UyOii FIuhIujh IrtC-, 3205 Fargo Rd 1 ., 
Shreveport, La. 711 09. 





Do-it-yoursheH 

Bike Shelf is a wall-mounted repair and 
parking stand tor bicycles, lls hardboard 
shelf holds tools and accessories, while sis 
plastic-coaled steel brackets hold (he bike 
by the trame, leaving the wheels free to ro- 
tate. About $15 from The Ally Co.. Box 24B, 
Mequon, Wis. 53092. 



Double-duty bag 

The Pack and Pedal Is a lightweight bkrycle 
bag that detaches from its own bicycle reck 
and doubles as a briefcase, a shoulder tote 
or an overnight bag. Made of water-re- 
pellent nylon, jrt comes in several colors lor 
about $40. McNeill-Favia. 22B4 Old Middle- 
field Way, Mountain View, Calif. 94043. 
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I PRICE. 

EMPEROR CLOCK COMPANY’S 

MODEL 120-K DO-IT-YOURSELF CASE KIT 
IN RARE, LUXURIOUS 

SOLID 3/4” BLACK WALNUT 

$ 139 “ 

COMPARE YOUR FINISHED CLDC! 



* 

FACTORY 

DIRECT SALE PRICE 

When imrdtisqil wilh 
mDiicmflftt. extra 
3)49.50 Ear case (til alone 
Regular Factory Overt Price Si 99. 50 



COMPARE YOUR FINISHED CLOCK TO THOSE RETAILING AT UP TO tB&Q’ 

an THE MOST FROM HUMBER ONE 

You gat the most of everything from Emperor Clock Company Bast quality 
and best price. Thai's the way we have always done business. And it H s made 
Emperor the world's largest manufacturer of grandfather clocks. Our 
tremendous sales volume, together with the production efficiency in our own 
woodworking factory, is the main reason why we can offer such affordable 
prices on increasingly scarce, solid ft* kiln-dried black walnut, There's no 
better quality native hard wood \ And now It can be yours in our most popular 
grandfather dock, the classic Model 120-K. 

MODEL 120-K IS A PLEASURE TO BUILD 

Nothing matches ihe genuine pleasure you get from building your own 
Model 120-K grandfather clock ..a beautiful and functional creation with an 
heirloom destiny. Emperor’s kit makes it so easy. All kit pieces are accurately 
pre-cut from hand-matched solid ft" black walnut, kiln -dried to prevent 
warping and shrinking. Kit pieces are sanded smooth on both sides. All 
miters, mortises and tenons are pre-cut at no additional cost, flf you prefer, 
kits may be ordered unmitered for $10 00 less,) Divided swan neck and Uniat, 
waist and diet face doors, dial frame and baselront are pre-assembled, 
Complete assembly instructions, screws, and all hardware Included. Ng wood- 
working experience necessary. Each piece may be reordered separately. 

SQUD BRASS EMPEROR MOVEMENTS AND DIALS 

one wean * weight driven • Westminster chime* 

Emperor's Model 101 -M movement, with dial, is made of solid brass by a 
well-known West German lirm Choose from either Tempos Fuglt (Time 
Flies} or Moving Moon with lunar calendar. Both versions sound ihe West- 
minster chimes each quarter-hour and count ihe hour with a Big Ben tone. 
Movements include weights, solid brass weight shells, brass bob. pendulum 
and chimes All plates are solid brass with pinions of hardened steel 
installation and adjustment are simple, following step-by-step instructions. 
MOVEMENTS CARRY A ONE-YEAR WARRANTY 



MODEL 120-K 
SOLID- 

SLACK WALNUT 

74" i *(¥." t UT 



NO RISK1 
MONEY BACK 
GUARANTEE 

If for any reason you are not 
completely satisfied, return 
in original shipping caftan 
within thirty days for prompt 
refund. No questions. No 
excuses, 

‘SUBTRACT *10,00 FOR 
UNMITEAED KtT 



ORDER TODAY! THIS SALE ENDS DECEMBER 31. 1979. 

Dirfttl With Thn Form * Order! Shipped 2 to 3 Weeks * Skipping Charges. Collect 

EMPEROR CLOCK COMPANY, 0#ptS9-F Please Check: Nbw Cuslamer D 
Empemr Industrial Park, Fairhcpe, Alabama 36532 Previous Cuslame-' □ 

CREDIT CARD TELEPHONE OftPEPS WELCOME CALL W-iJIS 



1 
■ 



DESCRIPTION 

MeK 1«I 120-K Sdlld S" SUCK WflflUl Dii-ll-YOurifllf Ciio Kli wllh 
P^rehiM o1 Either Mfl*emsn; (PraeJ Separately Bela*) 



Model 120-K Solid Black Walnut Do-lt-Vourwlf Cue Kn 
without Punches* oT Elth*r Movement (Priced Sap*r*l*l.y Below) 



Modal 101-M Mo«emen| Complete with Tempy* Fy^d QuJ, 
Warminster ChUnaa-lpr Modal 120-K 



Model 101-M Movement Complete -mth Mq«ng Moon Dial. 
Wtilmlirater Chimes lor Modal 120-K 



Wt accept peraornff chscSa’ 

Enclosed * ( ) Check ( ) Money Order 



WT” 



WE 



$iggio 



imso 



(125 it! 



(1** 50 



w 



H35.5-: 



IHIN 






Master Charge t, } BanKAmeriicg rd/ViBa 



□ ffebi KH- 

URIKIlirid 

SuMnM til 



total *_ 

A la. residents only, 
add 4 % sales ti* )_ 



GRAND TOTAL $. 



EMPEROR* 

C 1 XJCK company 

WORLD S LARGEST MANUFACTURER 
OF Q RAMDFATHEFt CLOCKS 

•1«& CMPEHOH CLOCK COMPANY 
All Right* Reserves 



NAME 

ADDRESS 
CITY 



PLEASE SEND 
FREE COLOR SROCHURE G 



^STATE. 



,HP. 



TELEPHONE NO- 

VISIT QUA FACTORY SHOWROOMS MON.-Fftl, & AM TO 6 PAT, EMPEROR INDUSTRIAL PARK, FAIRH0PE, AL. 







IMPORIS8MOTORSPORTS 



From bread box to bus 




There’s no mistaking VW'b old Type 
2 — the problem has always been 
what to call it. Minibus* mirrohus, 
van, transporter, breadbox? It’s 
railed by all those names and more. 
The box has been in production since 
1950* with 5 million manufactured. 

Here’s the latest version. We're 
going to call it, simply, bus. It is — to 
use an expression that's passe when 
talking about cars — bigger and bet- 
ter. It’s better balanced, more aero- 
dynamic* roomier and safer than its 
predecessors. It has a longer wheel- 
base, wider track, revised suspen- 
sion, an all-new steel unit body (in- 
stead of the Beetle platform chassis) 
and space enough in the rear for a 
diesel (even though it's being intro- 
duced with the familiar, air-cooled 
flat Four), We'll have more on this 
big bus in a roundup of VWs for 1980. 

Fresh from Fuji 

Subaru of America (which gets its 
cars from Fuji Heavy Industries in 
Japan) will have a handsome model 
lineup for 1980. Now that these rede- 
signed Subarus are on the way* and 
since Subaru has earned a tremen- 
dous respect for well-built and reli- 



able cars (see PM Owner# Report, 
page 96, Sept. ] 79), it's okay to call 
them “ugly little suckers," That’s 
what one owner affectionately calls 
the cars that built Subaru's reputa- 
tion here (see Subaru^ — 1& it here to 
stay?, page 24. May 71), 

The question posed in our 1971 sto- 
ry has been answered, and Subaru 
will continue to keep a good grip on 
IhS^ roads with their latest fwd and 
4wd cars. Seen here are the two- and 
four-door notch backs that are 
slightly larger than the previous se- 
dans. W r heelbase is 96.8 inches, over- 
all length is 1(58 and width, 63.5. The 




Subaru ■four-door gets clean styling, too. 



flat Four continues up front. Good 
mechanicals include four-wheel disc 
brakes, transistorised ignition and 
rack- and -pin ion steering. Dash and 
console have instruments galore. 



Thoroughly modern Mini 

After 20 years and 3^ million ears, 
the old Austin Mini is being up- 
dated. The Mini was the original 
transverse engine with front-wheel- 
drive car, remember, and credit for 




BL Ltd. and Honda's rww Mini to f British, 



the configuration that even GM is 
now adopting goes to the Mini's de- 
signer, Alec Issigonis. The new Mini, 
seen above, is referred to as the LC-8 
project and is scheduled as a 1081 
model. BL Ltd., is cooperating with 
Honda for its small-car expertise, A 
tweaked model, like the Cooper S 
soup-up of the Mini* would be fun* 
hut we don’t expect any new Minis 
here. 



Phjntom with opera window 




Flat Xi/9 with new roof for opera lovers. 



Italian cars are naturals for opera 
windows — after all. La Scala in Mi- 
lan is the world's most famous opera 
house. This Fiat Xl/9 W'ith opera 
window r is not in production* 
though — it’s an idea car that w r as 
spotted in Italy, It’s not a 2+2, but 
does have welcome space behind the 
front seats. 

Meanwhile, the Xl/9 on sale here 
is a lot more car than when first in- 
troduced, and it was impressive 
then (see page 26B, Sept. ‘73). Re- 
cent changes include five-speed 
transmission and larger engine. 
Performance is now more worthy of 
a sports car. >*S 
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'' Warning: The Surgeon General Has Determined 
' Thai Cigarette Smak.nq Is Dangerous id Y our Health, 
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What a man serves is often a reflection of the man 



Seagrams V.O. 



The symbol of imported luxury. Bottled in Canada 

Enjoy our quality in moderation, 

Canadian whisky, A blend (if Canada s finest whiskies. 6 years old, fM>,8 Proof. Seagram Llistillee Co.. N YC. 





ALL OUTDOORS 



Fuels to mix and match 

The fields and forests, hills and 
lakes are likely to he far away from a 
filling station. Sportsmen have ah 
ways had to figure ways to carry or 
provide for extra fuel or stretch out 
what they’ve got. Now, with gaso- 
line supplies tight, some substitutes 
are being suggested, Transporta- 
tion, heat for cooking and comfort, 
and light at night are the major con- 
sumers of fossil fuels for the out- 
doors man. 

Gasolines with extenders mixed 
in- kerosene, diesel oil, alcohol and 
liquefied petroleum gas (LPG) — are 
among the products worth consider- 
ing. For campers, firewood is also a 
possibility, but too often in the past, 
live trees have been hacked and 
scarred. It’s best to assume there is 
no longer enough dry deadwoqd 
around for all the outdoorsmen who 
would like to build campfires. Fuel 
that is packed in is the better 
choice. 

What about gasohol? 

Stretching gasoline with additives 
isn't new. Alcohol is a popular 
choice. Brazil has been using a 20- 
percent alcohol to BO-percent gaso- 
line mix for several years; taxis we 
rode in that burned it, as well as out- 
board motors we drove on the upper 
Amazon last fall, seemed to function 
welt. Cutting the gas with a higher 
percentage of alcohol usually re- 
quires engine returning we were told, 
and additional problems can crop 
up. 

Would gasohol be a worthwhile al- 
ternative fuel for the outboard mo- 
tors of North America? We asked the 
top engineers of the industry, and 
here are their exclusive recommen- 
dations for PM outdoorsmen. 

Gasohol may work well enough in 
a car where the mix receives con- 
stant agitation, advises Paul Quick 
of Chrysler, but may not be suitable 
for other uses. Chrysler has not test- 
ed gasohol extensively in outboards 
because, at present, it costs mor# 
than gasoline and thus offers no 
price advantage and is unlikely to be 
Used, 

Mercury votes a qualified "no." To 
use gasohol in Mercs, iU extensive 
testing shows, would require a con- 
version kit — thus added expense — 
to assure good performance. Alcohol 
in your body or your gas tank ab- 
sorbs water, of course. If you've 
been drinking too much of it, you’ll 
be dehydrated and plenty thirsty 



the next morning, if you put a lit- 
tle can of "winter gasoline tune-up" 
in your car, it's probably alcohol and 
combines with any condensed water 
in your tank to burn it away. 

But in the tank of a boat, which 
lives in a wet environment to start 
with, 10-percent alcohol in the gas 
can soak up a considerable amount 
of water. If the craft sits idle be- 
tween weekends, this water ab- 
sorbed into the mix from the humid 
air might stratify and give the en- 
gine a big enough gulp of noncom- 
bustive HsO to kill it completely. 



ENERGY OPTIONS 

While expens advise that any kind of 
fuel Is worth trying for short-term host 
or power In en emergency, use ol some 
fuels may lead to problems, 

■ Gasohol, In a 90-percent gasoline to 
10-perc«nt alcohol mix, should be used 
promptly and the fuel container shaken 
before use. 

B Outboard motor owners should be 
certain whatever fuel they use meets the 
octane level required for their engine. 
B Gasoline camp stove and laniern us- 
ers can substlfula gasohol in most 
stoves for a short while, but leaded gas 
can ruin a catalytic heater in minutes. 

■ For battery-powered outboards and 
camp lighting, a deep-cycle battery 
gives longer life. 



Mure also feels the gasohol might af- 
fect the carburetor float, ru bber fuel 
lines and other parts of a Merc en- 
gine. So as of now, the company ad- 
vises against its use in Mercury s. 

Outboard Marine's research and 
development specialists will go 
along with gasohol if certain rondi- 
tiona are met. Before use, for in- 
stance, a tank with gasohol must be 
shaken to be sure the mix has not 
stratified into layers of gasoline, al- 
cohol and water. Octane rating 
should be for smaller engines, and 
mutt be 89 octane or over for the big 
V£ mills. !><yn Kueny reports that 
teats here and abroad show no met- 
allurgical problems or deterioration 
of rubber fittings in Evinrude and 
Johnson motors using the 10-per- 
cent mix. Be sure you know you're 
getting a good mix, however, he cau- 
tions, In undeveloped areas, the gas 
or mix can be less than pure. 

Terumseh, maker of small engines 
for lawn and garden equipment, also 
emphasizes the quality of the mix. 
The company found that a short run 
on a 10-pereent mix of anhydrous 
isopropyl alcohol with gas could stop 



corrosion caused by smalt fuel resi- 
dues after factory testing. Grain or 
methyl alcohols that are not anhy- 
drous may react with water to form 
corrosive acids that can attack some 
rubber and plastics. Outdoor power 
equipment, it is noted, often is tuned 
to run rich and may be subject to off- 
season storage. Both these factors 
might allow corrosion. 

Or kerosene? 

Yes, you could run your outboard on 
kerosene. Outboard Marine's Don 
Kueny states, if gasoline really gets 
scarce. A lot of overseas Johnsons 
and Evinrudes have run on it and 
are sold specially tuned for it. But 
you might not get your motor started. 
Gasoline is necessary to prime and 
kick the motor over, and you cannot 
idle or troll wdth kerosene, Natives 
of remote villages who use only kero- 
sene find it convenient to run their 
work boats and fishing craft on the 
same fuel. But, Don admits, once the 
owner of a kerosene kicker sees the 
operation of the same size motor 
with gasoline, he can't wait to con- 
vert his motor to gas. 

LP update 

The Winnebago motor homes that 
can run on gasoline or the LP gas 
they already have along for cooking 
and such seem to have started a 
trend. Holiday Bumbler has an- 
nounced the same option for some of 
its KVa, and Dodgen Industries' 
Born Free motor homes on Ford and 
Chevrolet chassis offer the same op- 
tion for about $1000 extra. Chrysler 
has extended its warranty coverage 
to five VH powerplants installed in 
Class A or Class C motor homes for 
Use with gasoline or propane. The 
demand for this option is so great, 
however, that we know of no kits yet 
available to individual customers 
for home installation, which may be 
j us! as well. There appear to be some 
tricky adj ustments that need first to 
he worked out at the factory. IW 
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Make it. Use it. And save up to 60% on interstate calls. 




Do you know when 
you can save 35%, or even 
60%, on out-of-state 
phone calls? 

“Phone Thing” has 
all the answers when it 



'Thanks to my 
| Phone Thing, 
I / saved 60 % 
f on a cal! to 
the Coast." 





Computer goes for the gold 

When our Olympic athletes stride 
pridefully to the awards platform, 
many of them may be silently thank- 
ing a cybernetic partner — an 
Eclipse S/250 computer and periph- 
erals. Donated by Data General 
(screen from Megatex Corp), the 
computer will help our Olympic 
hopefuls to help themselves. 

When an athlete competes or 
trains, not even a careful coach's eye 
can catch every nuance of move- 
ment in order to suggest helpful 
changes- The computer can. 

A high-speed film is used (up to 
10,000 frames per second) to capture 
the athlete's efforts. Then comes the 
computer. It breaks the film down 
frame by frame and examines the 
forces generated by the joints in the 
competitor's shoulder, upper arm, 
forearm, wrist, hands and knees. 
The computer then displays stick- 
figure images of the athlete on the 
display screen. 

Touch a pen to any of the pictured 
joints and the computer will calcu- 
late the velocity, acceleration, d trec- 
tion and angle of the forces gener- 
ated by that body segment. Now 
comes the computer simulation: 
You can change the displayed stick- 
figure to find out if a different action 
would have given a more desirable 
result. 

According to Dr. Gideon Ariel T a 
member of the Sports Medicine 
Committee and one of the comput- 
er’s programmers* "That way we 
know beforehand whether a change 
would help or not, This makes it 
much easier for a coach to suggest 
something new to the athlete since 
he already knows it will work.' 1 

The visible calculator 

1 was recently allowed to preview a 
software program that — in my opin- 
ion — will revolutionize personal 
computing- With VisiCalc and a 
home computer, everyone — not just 
professionals — will be able to cus- 
tom-design his own specialized com- 
puter programs. 

VisiCalc puts on the screen any 
section of a grid of about 300 by 300 
blocks. Any block, and its relation- 
ship to any other block, can be in- 
stantly entered by plain English 
and mathematical formulas. If you 
want block Bl to be labeled "Profit,” 
you can define it in terms of cost and 
selling price, or whatever you would 
like. 

If you change a variable, say per- 
cent of interest in a savings account, 




Make your stereo sound right! 



Getting the speakers our-of-phase is one ol 
the mgsi common errors made when book- 
ing up a stereo system. Luckily, it is also I he 
easiest to remedy, 

Two speakers thai are in-phase will move 
iheir speaker cones identically, given the 
same input signal. QljI-pF- phage moans that 
when one speaker's cone is moving out. (he 
other's is moving in— and vice versa. This 
ruins, or at least lessens, good stereo. 

Pul on a monaural record or switch your 
amplifier to mono position. The sound should 
seem to come frorn between ihe speakers— 
if you are centered between them and the 
balance is equal. Il nol, check your phasing. 



Many speaker terminals are marked either 
plus (+) or minusH Q r aTe color-coded Be 
certain that wires from the speaker terminals 
go to the same relatively positioned or 
marked output terminals on your amplifier 
(as pictored). This will insure in-phase oper- 
ation, (If you use RCA-slyle plugs, make 
sure the shields and inside wires mainiain 
the same relative relationship,} 

Use special speaker wire havmg some 
identification code, such as one lead ol cop- 
per and the other of a silver color. This will 
make out-ot-phase hookups easy to avoid. 
Don't let a simple wiring error ruin your cost- 
ly stereo investment. 



every figure dependent on that vari- 
able instantly changes. Think of all 
the “what-ifs" you can check out 
quickly; What a rent increase will do 
to your family budget; what varying 
Dow Jones averages could do to your 
stock portfolio; how changes In 
wholesale prices will affect your 
business statement. Possibilities 
are endless. 

Well examine VisiCalc in more de- 
tail in a later article. Suffice it to say 
that it will sooti be available for just 




Programming for personal! or business fi- 
nancial management is easy with VitlCsIc. 

about every home computer and you 
can write to Personal Software, Box 
136-Mj Cambridge, Mass. 02138, for 
more information. 



End tape hassles 

Most home computers will! allow you 
to save a program on audio tape and 
then reprogram the computer by 
simply playing the tape into an in- 
put (page 56, Aug. T9). But many 
computers are quite sensitive to 
stray noises or interruptions on the 
tape and it may take several tries 
before the program La accepted. 

The Data Enhancer from Micro- 
sette (777 P&lomar Ave,, Sunnyvale, 
Calif. 94086} plugs between the re* 
corder and a Radio Shack TRS-80 
computer, By sensing the first pulse 
and “knowing'* when the next pulse 
should come it allows, the computer 
to ignore spurious noise or hum. 

It's worthwhile at 545 and we hope 
similar units become available for 
the other home computers. CM 
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OUR $69 SOLAR ALARM. 

A CHALLENGE TO EVERY CHRONOGRAPH 



People are bumping into more 
watch ads these? days than at any other 

point in history. 

And if you think companies Hike 
Seiko with their $2.95 solar alarm 
chronographs are fighting hard for 
a place on your wrist, you should see 
the battle in the Under- $100- Watch 
Category. 

It's Dog-Eat-Dog. 

So where did we get the gumption 
to offer anotfjer popular-priced mini- 
genius through the mat]? You'd have it 
too, if you had this watch. 

Our $69 Xemus fits price in stain- 
less} provides every watch and stop - 
watch function you could ask for (see 
description below). 

Even more important, it offers a 
level of workmanship and design that 
you just won't find elsewhere — at even 
$20 or $30 more. 

We know, we've looked. 

Its display is liquid crystal; the digits 
are crisp and dear. You get the 
uncommon convenience of a 24-hour 
alarm, precise time information for two 
different time zones. Plus, the Latest solar 
cell technology— to keep your Xemus 
working for up to 5 years on its angina] 
set of batteries. And with an uncanny 
±15 seconds per month quartz accu- 
racy. By the way, Xemus is pronounced 
Zerhus . 

Its case, bracelet and back are 
machined from solid stainless steel. 
Instead of the thinly plated chrome con- 
struction you find on virtually all other 
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chronographs at or near its price. 

It's also an incredible 8mm thin. 
Much thinner than the Texas Instruments 
alarm chronograph; much,, much 
thinner than the widely advertised 
lupiter. Xemus is even trimmer than the 
comparably clever $295 Seiko. By 
more than 2 mm. 

Want more? You get a face crystal 
that's made irom tough, hard mineral 
glass. Most other chronographs in this 
price field give you nothing better than 
plastic. And nothing picks up scratches 
faster than plastic. 

Sav* t60 whllt Z«mm It hungry. 

This isn't a small watch company, 
or even a very new one, In fad, this pio- 
neer in microcomputer timepieces has 
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already sold a phenomenal number of 
chronographs around the world; in 

countries like Germany. Switzerland 
and France. 

This superb timepiece has been 
practically everywhere but the U.S. And 
for that reason, Xernus has agreed to let 
us offer their chronograph at a dramatic 
discount. In stainless, it lists for $129, but 
you get it at a $60 savings. 

You save even more when you 
order the Xemus sotar alarm in gold 
(a generous 5 microns over stainless}. 

To be exact, $70 less than your friends 
overseas have to pay. 

Each Xemus comes gift-boxed with 
full instructions, service- by-mail con veil’ 
ience, if needed, and a full one-year 
guarantee against defects by its 
manufacturer. 

And The Sharper Image gives you 
two weeks to decide if it's really the 
watch for you. If not, simply send it 
back as new for a full and prompt 
refund. But order now to take advan- 
tage of this special introductory price. 

OEDER TOLL-FREE* 



Credit card holders may use our 
toll-free ordering number. Or send 
check for $69 for stainless, $79 for 
gold (In California, add $4.14 and 
$4 74 sales tax. respectively). Plus 
$2.50 delivery. 

800 227-3436 

In California 800 622-0733 
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THE SHARKI IMAGE 

260 GaliJomia St , Dept 
San Francisco, GA 94 1 13 
(415) 788-4747 
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Changing a life style 

What can I do about an incessarti 
pinging on acceleration from the en- 
gine of my 1979 Chrysler LeBctron? 
It's a SlS-CU.-in, with twti-harrel car- 
buretor and automatic transmis- 
sion. My mechanic says, “Live with 
it* — Mrs. Gladys F^orter, Duluth. 
Minn. 

A recent advisory from Chrysler 
Corp. says to change the ignition 
timing setting to reduce spark knock 
(detonation). Your mechanic is tun- 
ing this engine according to the 
specification he has in the service 
manual and on the vehicle emissions 
label This data calls for timing to 
10* before top dead center (btdc). 
Ask him to change this to 12° btpc. 
After making the adjustment, he 
should check and reset to specifica- 
tion, if necessary, the enriched idle 
speed* hot-fast idle speed and slow 
idle speed. 

Cold turkey 

My 197# Pontiac Sunbird with SOS 
V# engine is a wonderful car — in hot 
weather. Come the cold , if enortfi, 
bucks and stalls until 1 manage to get 
the engine warmed up. Help , please, 
before the ear stalls when some truck 
is rear-ending me. The weather is 
turning cold again. — Ralph B org , Al- 
toona, Pa. 

Look at the automatic choke con- 
trol, Ralph. I'll wager the index 
mark is sitting smack on the center- 
line. This IS the setting chokes for 
this model engine were adjusted to 
at the factory. The petting doentiT 
provide a. sufficiently rich fuel mix- 
ture for cold starting, especially in 
cold weather. Move it one notch to 
the rich side. 

This adjustment can also be made 
to 1978 Phoenix, Firebird and Le- 
Mans models with SOS VS engines 
and automatic transmissions that 
have experienced the same cold- 
weather starting problem. 

Medical consultation 

I read with interest the letter you 
published from Dr. Linda L. Smith of 
Atlanta (“Shook to the Roots," Car 



Clinic, pa^re £#, April "79). I have had 
the identical problem with my 1979 
BMW $£Qi and the same difficulty 
with BMW service: denial that a 
problem exists and numerous trips 
for needless wheel balancings. 

After no Jcs# than Jive visits to the 
BMW service center , the district ser- 
vice manager acknowledged that the 
Continental 771 fires, which came as 
standard equipment, were “scal- 
loped" } presumed that this meant 
these tires , which had only 10,000 
miles on them, were wearing poorly 
and may have been causing the steer- 
ing - wh eel v i b ra tion . 

He recommended that l purchase 
new Continental 771 tires for the 
front wheels, A ridiculous solution! / 
replaced all four Continentals with 
Michelin XVS steel-belted radial a. 
The car rides like a different aufoma- 
fcife. — ificharci A. Gambescia, M.D., 
Philadelphia , 

At least you found a solution, albe- 
it an expensive one. 

Up and st it 

I've got an odd- ball problem with u 
1977 Mercury Monarch / recently 
purchased. The car has a four-speed 
overdrive transmission that, at 



time#, is hard to shift into REVERSE* 
At other times, shifting into REVERSE 
is easy. / never have a problem shift- 
ing into any forward gear. What's 
wrong ? — David Bates, Lima , Ohio 

Mechanically? Probably nothing. 
There's a knack to shifting this 
transmission into reverse — a 

knack you undoubtedly hit upon 
without realizing it. Thia is when 
shifting into REVERSE is easy. If 
there were a mechanical problem, it 
would be difficult to shift into re- 
verse all the time. 

To shift, depress the clutch pedal 
and lift up the shift lever before pull- 
ing the lever toward reverse (to the 
left), As you. maintain this upward 
pressure, move the lever left and 
forward. 

Plugging holes 

My ear. a 1976 Cadillac Seville with 
electronic fuel injection, has started 
hesitating and emitting an exhaust 
roar , Two local mechanics swear en- 
gine and exhaust systems are per- 
fect. Everyone is stumped. Can you 
throw some light on th is for usf — Ed- 
ward Gibbons, Hannibal, Mo. 

There's been ai tendency for the 
brazed connection on the underside 
of the EGR (exhaust-gas recircula- 
tion) back-pressure transducer- 
valve vacuum diaphragm to break 
in "?5- p 79 Cadillacs with electronic 
fuel injection. When thia happens, 
the engine hesitates, stumbles, 
j produces exhaust and/or buzzing 
noises and develops spark knock. 

Check to see if this connection is 
broken by holding a mirror under 
the EGR back-pressure transducer- 
valve vacuum diaphragm. The 
break may not be visible, but the 
presence of carbon indicates that it 
definitely does exist. 



(Please turn ro pngs 52} 



Hot-weather tip 

for cold-weather starts 

R&eder Vic Scott, who now lives year-round in warm Port St- Lucie-, Fla., 
but remembers "my cold-winter starling problems up north/' suggests (his 
tip lor you Yankees: Vic tried heater hose elements, dipstick heaters and 
the like in attempting to make it easier to start cars parked Outside in Cold 
weather “NoiWng was more effective and as nasy to use as an 
ordinary 1 50-watt heat lamp m a swivel socket/' he says. 

Ho put a board under ths oar behind a front wheel and 
placed the heat lamp and socket 6 to 0 inches from the 
oat pan. “Engine and oil were kept nice 
and warm, and starting 
was as easy as If 
the temperature 
was a Flprida-like 
80 s rather than 1 0* 
below zero," Vic 
remembers. 





BOARD BEHIND- 
WHEEL. ON GROUND 



N e -a in. Fflowi 
OIL PAN 



ISO-WATT HEAT LAMP 
ON SWIVEL SOCKET 
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CAR CLINIC 

(C orttnu& J from pane Sjj 

Repairing a broken connection ra 
not hard. You need a special retain- 
ing clip (part No. 16 1 7054) to secure 
the EG R exhaust tube in place. This 
eliminates the need to replace the 
whole assembly. 

To install the retaining clip, slide 
it under the valve so the dip legs 
straddle the exhaust tube- Engage 
the retaining clip tab over the lip of 
the back-pressure transducer-valve 
vacuum diaphragm. Be sure the re- 
taining dip centers the vacuum 
tube in line with the hole in the dia- 
phragm, Then finish up by snapping 
the legs of the clip over the lip of the 
diaphragm. 

Evil eye 

I've been hutting a problem starting 
my lit?# Chevrolet Caprice. The fel- 
low at tkt service station whew / hay 
gat* showed me that the indicator dot 
of the c u r’s F re edo m ba 1 1 e ry wa « a f! 
d a rk . B e ca u se of th in , h e s a id t h e ba t - 
tery in goi ng bud. He suggested a new 
battery, but I'm hesitant, Is there no 
way to determine, the condition of 
this battery other than by the indica- 
tor? 

The attendant say a there isn't , be- 



caujtc the battery t* sealed and a spe- 
cific gravity test be made.— Jim 

Stallman, Escondido* Calif. 

True, the Freedom battery is 
scaled and specific gravity cannot 
be tested, because you can’t get at 
the electrolyte with a hydrometer, 
However, it is not true a dark dot 
means the battery is bad, and it is 
not true the battery can’t be tested. 
The dark ddt signifies the battery 
should not be tested until it is 
charged. Look for the dot to turn 



green an charging takes place. At 
this point, the battery can be test- 
ed, 

The only valid teat for a Freedom 
battery is a load test. A specified am- 
perage bad is placed on the battery, 
and the battery is tested under spec- 
ified time and temperature condi- 
tions. The specifications and condi- 
tions are provided in the service 
manual for the particular battery, 

Jf the battery fails the test, a re- 
placement is needed. If the battery 




Pulling loose from rubber cement 

Speaking of cold weather reminds one of snow. And snow reminds one of & 
warning by Ihe Tire Industry Safety Council If your car gets stuck in snow, 
mud or ice. don't spun your wheels trying lo gel out ‘Tremendous centrif- 
ug&l force develops quickly and (he (free- 
spinning) tire can actually explode in a m al- 
ter o! seconds." the council says. Moreover, 
spinning a tire causes excessive tread wear 
and doesn't nelp fraction. Dig out snow, roe. 
mud or loose malarial from Iron! and back 
of tires. Spread sand, cinders or sail in front ol 
rear wheeis (front wheels if car has front-wheel 
drive). Don't use boards, loose chains or other 
large objects, wh-ich can fly out and injure 
someone or damage the car Gently rock car 
back and forth, shifting repealed ly Irom dr ve 
to reverse (automatic transmission) or re- 
verse to second (manual transmission) white 
applying moderate power 




Pmtrcf wtitr rnht/ibfc tutu. Insist on Cntsman an 



jagiies tha test, it should be put back 
>n the charger. Keep in mind that 
ihe appearance of a green dot does 
lot mean the battery is fully 
iharged. The green dot appears 
Tvhen the Freedom battery attains a 
iO-percent state of charge. To fully 
:harge a Freedom battery, keep it 
m a charger until the rate of charge 
irops to about 5 amps. 

3ive a guy a brake 

)o / i have to put up with a high-pitch 
iqueat from the brake n of my 1971 f 
lodge Challenger? My service man- 
ager says 1 do, — William Lewis, Gar* 
len City t WY. 

I say you don T t. Tell your service 
nanager to open his tech service 
lutletin hie and dig out bulletin 0F5- 
>9-78. It tells him to: 

■ Make sure no abnormal condition 
ixists with front disc brakes, such as 
vorn linings, scored discs or worn 
Dins. 

■ Remove the two pads, place them 
ogether and measure the total 
.hickness. If total thickness is less 
ban 1.2 inches, he’s to install one 
tind of shim (part No, MB 150749) on 
he outer pads and another kind 
part No, MB 150748) in the piston 
locket. If total thickness is 1.2 
nches or more, the mechanic should 



file the pads to obtain a thickness 
of less than 1.2 inches and add 
shims. 

■ Check brake dragging torque by 
bottoming a lug nut on the rotor 
wheel bolt, starting the engine* and 
applying and releasing brakes. The 
torque needed to turn the rotor 
should be less than 9 in.-lbs. 

Forewarned is forearmed 

Please suggest that before people put 
tape on a component in the engine 
compartment they check their ser- 
vice mantmls, l used plastic electri- 
cal tape on a vacuum hose. The tape 
deteriorated because of high temper- 
ature. 

Aftenifurd, when I was reading 
through the Plymouth service unarm- 
a/, / cnin.fr across a warning that this 
would happen. The manual suggest- 
ed using a nylon tape made by SM Co. 
instead. — T. Feneck, Brentwood , 
NJ. 

Thanks for the useful wordp of 
wisdom. 



QOT A PROBLEM WITH YQUH GAR? 

JuSt ask Mon AiboLiT Send your question to the Csf 
Clinic. Popular Mechanic s, 224 West S 7th Si. flew 
York, ftf. Y, (00r9. Wtvte sottefs cannot be answered 
Indhridustly, pnabtarna that aro ot porwf*! mremesf will 
be published m ttw column. 



Service and safety tips 

■ To improve performance at higher alti- 
tudes, American Motors Corp. has obeyed a 
change in ignition liming lor ils 1979 models 
that have a 258 -cu.'H 1 engine, two-barrel car- 
buretor and automatic transmission. You can 
increase timing in 2* increments, up to 1 2* be- 
fore top dead earner (erne) from ihe basic set- 
ting of 0" btdc, But remember to set the timing 
back to 8* when you come down off the 
mountain. 

■ Don't keep containers of fuel in Hie trunk. erf 
your car., Joan Claybrook of the National High- 
way Safety Administration states that traveling 
with gasoline in the trunk of a car is "like riding 
around with dynamite that can explode at any 
time. Even a minor rear-end collision ora spark 
from a short in a taiiighi or brake light could sat 
oH an inferno resulting in injury or death." 

Here are lips for the gasoline shortage: 

■ Keep all gasoline containers tightly capped 
if they contain any quantity of fuel. Keep Away 
from heat and flame. 

■ Use containers designed for gasoline stor- 
age only. Never keep in the house. 

■ When a container is em plied, thoroughly 
venti late and leave cap off to al low t times from 
last remaining drops to evaporate. 

■ There's been a change in the rnaxrmum 
front-wheel Camber specification for "74-79 
Volkswagen Dashers. You can go as much as 
1* not W as previously suggested. Keep il in 
mind rf edge tread wear shews up. 





No air gun offers more power than a pneumatic pump-up. And nobody offers 
more pneumatic pump-up guns than Grosman. 

There’s the Grosman Model 788 BB Scout,™ for example. It's the 
only pump up BB gun designed especially for younger 
shooters. It’s only 31 inches long and weighs less than three 
pounds. So it's easy for smaller kids to handle. 

"* Then there’s the Grosman Model 760, With “biggun 11 features 
like adjustable sights, solid -steel barrel and cross-bolt safety, it’s easy to see 

why it’s the top-selling gun 
in America. 

The Grosman Model 766 
lets you pour on the power. At 
10 pumps, the Model 766 will punch 
a BB out its rifled steel barrel at 710 fps. 

And it shoots BBs as a repeater, or .177 caliber pellets as a 
single shot. So remember, if you’re thinking about buying a pump-up 
IF gun, we've got great pneus: 

The Grosman Model 788. 

Or Model 760. Or Model 766. 
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Tape in choice of lengths 

The latest steel tape from Evans 
Rule Co., 768 Frelinghuysen Ave,, 
Newark, N-J. 07114, is available in 
12- + I6-, 20- and 25-ft. lengths, priced 
just under $6, $7, $8 and $9, respec- 
tively. 

Features include a thumb-oper- 
ated slide lock, automatic power re- 
turn and te tp pe red-steel blade. Sold 
at hardware stores, the Tru-Loc 
tape comes in a tough thermoplastic 
case. — H.W* 




English metric and full metric. 

Super-tough panel 

A recent visitor to my office entered 
tugging an obviously heavy pack- 
age under his arm. He unwrapped 
an ungl amorous-looking product 
called Vulcan fibre, a panel of jjujier- 
dense material that is ideally suited 







Jse glue and cl Amp* to hold 1x2 In place 
>n bottom of the Vulcanftbre panel. 




f 




Board Is used with 1x2 gripped by Work- 
male's table (top). Above, macro photo of ■ 
14-in. panel reveals that materiel he* plies 
(I Byers) similar to plywood. 

for covering workbenches and other 
work centers that take lots of pound- 
ing. 1 hauled several small panels 
to my shop and have used them for 
the last couple of months, The wood 
pulp is compressed to provide a face 
strength more than 30 times 
stronger than face grain of oak, ac- 
cording to the maker. 

I made up a panel for use with my 
Workmate (shown) and it is now a 
permanent part of ray workshop. 
In order to obtain current prices and 
buying information, write Campton 
Products Co. Inc.,, Dept, PM, 1G79 
Bog Rd., Plymouth, N.H. 03264. — 
H.W, 

Strong magnetic toot holder 

I recently installed one of these 
magnetic too (holders in my shop and 
can report that it lives up to its 
maker's claims of strength. It boasts 
|G ceramic magnets mounted in a 24- 




lip board over and install four Ife-ln. Tool holder is claimed to hold up lo 480 

lo, 10 th screws in countersunk holes lbs., will grip round-ahank tools. 



in.-long wekled-Bteel frame that is 
fitted with hanging tabs and mount- 
ing screws. Priced at $14.95 plus 
$1.75 shipping charges, it is avail- 
able from Gibson’s Toolery, Dept. 
PM9, 34234 Reachpark, Eastlake, 
Ohio 44094. You can also send for a 
free catalog of unusual and hard-to 
find tools, — HM. 

Fine woodworking clamp 

Quick-action, heavy-duty clamp 
from Bimex MRT has a sliding bur 
with a slightly oval shape for im- 
proved clamping because there are 
no sharp corners to cause slippage. 
The steel bar, with its 140,0tK)-p.s.i. 
tensile strength, is iinc coated to 




Heavy-duty clamp Is well made and partic- 
ularly easy to use, say* PM’s tester. 




Sturdy plastic pads si Id* ovar pressure- 
plat# swivel to protect delicate surfaces. 



fight rust. Available with openings 
of 12, IB, £4, 30 and 4B in + , prices 
range from $14 to $52. Write Bimex, 
487 Armour Circle N.E., Dept. PM 
1079, Atlanta, Ga. 30324, for infor- 
mation, Include self-addressed, 
stamped envelope. — H.W. 



tf jxyu've Gonttf across a new product With 

some sp&cfel features fet us know ebouf it. 
Writs fo PAJ Popular 

j fc*. 224 Wbs I 57 (ft St, Mow York, tY.Y. 10619. 
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The Vantage Point 

Where great taste and 

low tar meet. 



Great taste once belonged 
only to high tar cigarettes. Not 
any more The secret? The 
speci afly desi g n ad Vantage f i it er 
works together with our rich 
‘Flavor Impact '" tobacco blend 
to deliver satisfying flavor in 
every puff That's Vantage Low 
tar with a uniquely satisfying 
taste And that's the poim 

Regular, Menthol and Sfonloge 100'v 



Warning: The Surgeon General Has Determined 
That Cig a mite Smoking Is Dangerous to Your Health, 



EILTER 100‘s IQ mg. "tar' 1 . Q.8 mg. ntcatine. RITE R. 

II mg ' !3!‘ .D.B mg. nicohn? av. per CigareTEe FTCftepcn 



*£t*h3i!h . 







APPLIANCE CLINK 

QUESTIONSMSWERED 



Basket case 

My 1 5-manth-old General Electric 
wanltnig m achitie (Model WWA 8320) 
JedVdS small, dark, circular stains on 
most polyester clothing , but none on 
100-percent cottons. One GE repair- 
man told me the transmission mas 
cracked and installed o ditf. An- 
other GE repairman me the 

drain hose u?aw too long and wa s leav- 
ing a soap film that hacked up and 
Ht aitted the wash. He shortened the 
hose. 

Both repairmen were wrong. Tve 
tried every kind of detergent and 
washing aid , if sterna. FUase help . — 
Mary Greene, Holbrook, AKY. 

Try a new basket, GE h as reduced 
the number of holes in the basket. 
The original basket causes what's 
called wash back. This leads to a pol- 
ka -dot tins: on polyesters. Foreign 
matter has a tendency to cling to 
polyester, but roll off cotton. That's 
the reason you get staining on one, 
but not the other. 

By the way, you should consider 
getting the original-length drain 
hose put hack on the machine. A 
shorter hose may cause annoying 
over-sudsing. 

Shake-dawn cruise 

/ installed a Sears Best Ken more 
trash disposer ( Model 1 7S6&50) the 
same way that the old disposer had 
been installed. the unit is 

turned on , it works fine for about five 
seconds, Then the unit starts to vi- 
brate s building to a point where the 
sink shakes. What do you th ink the 
trouble is?— John Brady t Utica. 
Mich. 

A disposer is a simple machine. 
Not too much can cause vibration* if 
you installed the unit properly. Mal- 
functions that cause vibration in- 
clude a loose shredder table or an 
out-of-line motor shaft. 

I gather this is a new unit, still un- 
der warranty. [faOtCall Sears. Hope- 
fully, you didn’t damage the works 
while installing the disposer your- 
self. If you did, the warranty would 
be invalidated. 

No is the word on no-frost 

As an energy -conserving measure, is 
it possible and practical to discon- 
nect the self-defrosting system of a 
no-frost Whirlpool EXD19FT side* 

[ by - side refr igera tar-freezer utt it ? — 
lames C . Bunn , Leipsic, Ohio , 

! Possible* yes. Practical, You 
ban disconnect the heating system 



that provides the self-defrost fea- 
ture, but refrigeration won't be ade- 
quate. Th* 1 refrigerator- freezer coils 
are in the freezer compartment. 
Without benefit of the heating sys- 
tem, coils will freeze and block the 
flow of air into the refrigerator. Get 
the picture? 

De-icing age 

In Snow Bird ( Appliance Clinic, 
page J 00 f May '79), you told Thomas 
Clarke that a de humidifier placed in 
on a re ci of the ho me whe re the icTH’ 
perature approaches G5 C F. and the 
relative humidity drops below 69 per- 
cent will experience frosted coils . 
You suggested he turn the dehumidi- 
fier off or reset the humidiatat to a 
higher setting when tkese conditions 
prevail. 

There is another alternative. 
Whirlpool makes a de-icing kit (part 
:Vo. £64 191), which is installed on the 
suction line &efween the evaporator 
ami compressor and is wired in se- 
ries with the compressor. If sue ti on- 
line temperature drops below $2* F., 
as it does when the evaporator frosts 
up, the thermostat opens and. shuts 
off the compressor. The fan wilt con- 
tinue to run, bat the compressor 
won't restart until all frost has 
melted. 

This kit can be installed on any 
brand of dehumidifier, J thought 
your readers would tike to know. — 
Jeffrey Lefever, Alco Appliances 
Inc,, Beltsville, Md. 

You’re right* Jeff. We do want to 
know. However, our suggestions 
that the humidifier be turned off or 
the humidistat be reset hold true. 
The kit you're talking about is a 
safety device which prevents dam- 
age to the unit. It does not permit 
dehumidification under the temper- 
ature conditions our reader said ex- 
isted in his home. 

If any reader wishes to install this 
safety kit in a dehumidified it can be 
bought from a Whirlpool dealer for 
around $10. The installation Is sim- 
ple. A do-it-yourselfer can install the 
de-icing unit by following the explic- 
it instructions that come with the 
kit. 

Broken seal 

/ have a Maytag washing machine of 
about 1968 vintage that has worked 
perfectly. But now it has developed 
an oil teak at the bottom* / would like 
you to tell me what theca use could be 
and how to repair it. I don’t want tv 



junk the machine. — Don Bulize, St. 

Petersburg, Fla. 

Don't. The cause is probably a 30- 
cent seel that must be replaced in 
the transmission* Getting to the seal 
is the expensive part of the project, 
though. Unless you know how to re- 
move a transmission and disassem- 
ble parts, including gears, you will 
have to pay a Maytag repairman for 
his labor. That will run in the neigh- 
borhood of $5fk 

However, be consoled. Having the 
job done is a lot less expensive than 
putting out the money for a new 
washing machine. 



SERVICE TIP 

When you have lo connect a number of wires 
lo a now pari, it's difficult to remember which 
wire connects Co which terminal unless you or- 
ganize iho wires beforehand. To do this, cut 
several pieces t>( masking tape and write num- 




N umbers Identity wiraa for ^installation. 



bars do them from one to as many wires as you 
have. As you disconnect each wire from ibe old 
part, working clockwise or couhterclockwFse. 
stick a num bated piece ol Jape to each wire tor 
easy deni it cat ion 

When you install the new part, reattach the 
wires in the order that you previously removed 
them. 



if you have a question otwvf any appli- 
ance. send ft tv Appliance Clinic, Popular 
Mechanics, 22 A West 57th St,, New York, 
N.Y. 100J9. Sofjy, but tetters cannot t* 
answered individually. Problems or wide 
Interest will be discussed In this column. 
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NEW NOW 




for home and shop 









A Vqu tan produce a two-toned, wood-grain effect on any paintabie 
surface with a single coat of One Stroke,. claims ils maker. i! needs no 
mixing or Ihinnmg; jusl smooth on driptass, get finish in- direction you 
want gram It? appear A protective coat qf clear polyurethane varnish is 
recommended on heavily-used surfaces. One Stroke comes in six 
wood tanas, three colonial colors and antique white. Pint kit, sold in 
paint stores, includes brush, sandpaper, Instructions £7. New York 
Bronze Powder Gd. Fnc., £01 Bay Ave , Elizabeth, N.J. 072Q1. 

8 Pollen, smoke, dust and other pollutants are removed from house- 
hold air by Clear Pay reusable Electronic Air Cleaner. II replaces a 
disposable filler in a central heating or cooling system and is powered 
by a solid- stale unit (bat plugs mlo a 1 10-volt Gullet. You can clean (he 
collector in a dishwasher or by soaking it. Clear Day (£200) is UL- listed 
and comes wilh a one-year warranty. For brochure, send stamped, self- 
addressed envelope To; Roger Dickinson Hauman Marketing Services^ 
Box E. Guilford. Conn. 06437, 

C Admiral's Design II refrigerators boast thick foam wall insulation and 
cne-prece ABS plastic toad liner to save energy, Storage features in- 
dude liff-oul egg tray and adjustable door bins (insel photos) Nine 
models from 14 to 22 cu. ft. are available in a choice of live colors. 
They're priced from £520 lo£72Q\ Admiral Conp., 17Q1 Woodfield Rd, r 
Schaumburg. Ilf. EJOlUG, 

D A tough top layer on Gafstar Series 6700 sheet vinyl flooring is 
claimed to provide extra stain resistance and durability It has a foam 
inner layer to relain warmth and reduce noise Damp- mop or vacuum to 
keep live no-wax floor shiny. Patterns include simulated wood, brick, 
marble, tile and Mexican agate If 5 sokJ in 6- and 1 2-foot widths far $12 
per sq. yd , Wnte G AF Corp, , 1 40 West 5 1 st SL„ New York, M.Y, 1 0020 , 
For nearest dealer. 
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Goto ceiling problem ? 



Cover it up! Dress it up! Light it up! Quiet it down! 
With o new Armstrong suspended ceiling. 



Whatever your ceiling problem — cover- 
ing up an old or damaged ceiling, 
adding a new room, or finishing oft a 
basement — an Armstrong suspended 
ceiling is a problem-solver with style. 
Beautiful- Washable. Fire retardant tor 
extra protection. Acoustical to help 
quiet down any room. Preengineered 
for energy efficient fluorescent lights. 

Best of all, with an Armstrong sus- 
pended ceiling, like Royal Oak shown 
above, solving your ceiling problem is 
a do it yourself project. There are no 
staples or glue to mess with, no plas- 
tering or sanding. The big 2 r % A’ ceil- 
ing panels simply drop into the color- 
matched Super White Grid. The ceiling 
is easy to install and easy to keep 
looking fresh and new, If a panel gets 
damaged, just lift it out, and lay in 
a replacement. 




If lighting is a problem, you can install 
Armstrong fluorescent fixtures with the 
ceiling ... for lighting where you want 
it, not just where the builder put it. 



You can install a beautiful new 
Armstrong suspended ceiling almost 
anywhere in your home. Briefly, 
here's how: 

Hang the Armstrong Super White 
metal runners about three inches 
below your existing ceiling or open 
icists (about six inches with light 
fixtures). 

Snap the Armstrong Super White 
cross tees into the main runners, 
and lay in the ceiling panels. It 
takes some time, but it's easy. You 
can do it! 

See your Armstrong ceiling retailer for 
a broad selection of suspended ceil- 
ings. Find him under “'Ceilings" in the 
Yellow Pages. Or send us this coupon, 
and welt send you his name and a 
free full color brochure. 
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THERM GARAGE 

CAPSULE REPORTS ON NEWAJTO PRODUCTS 



Now oil-drain pan 




i 1 



Three-cornered ait-drain pan la tidy. 

A name in household products and 
kitchen dish drains has moved into 
the garage with a new oil-drain pan. 
Rubbermaid has an easy- pour de- 
sign for do-it-ycu rselfers who may 
still be catching their dirty oil in old 
paint cans. The three-cornered pan 
works like a charm and is leas than 
$2 at hardware and housewares 
stores, Rubbermaid Specialty Prod- 
ucts, Redding Rd. p LaGrange, Ga. 
30240,— BM< 

All-purpose strap wrench 

I There are new oil-filter sizea almost 
every year, Chances are your gold- 
en-oldie filter wrench ia still in great 
shape, but won't do the job on the 
new sizes. 

You can beat the system with a 
strap wrench, the kind plumbers 
use, A new tine of strap wrenches, 
with high-friction fabric strips and 
sized right for many automotive ap- 
plications, has been introduced by 
Grip-It Corp, 1 found the most useful 
application was adjusting drive-belt 
tension at the alternator, where on 
my car (and many others), you can't 




Strap wrench adjust* alternator' ■ belt. 



get in with a big enough pry bar. 
Just wrap the strap around the al- 
ternator and yank on the handle, I 
also used it to free up a stuck distrib- 
utor. 

For most light-duty use around 
the car and home, the 5-12H model 
(22-inch strap and 12-inch shank) 
should do fine. It lists for $13. The 
wrench also is available with 6- and 
13-inch shanks, and there's a jumbo 
model with a 24-inch shank and 30- 
Inch strap. For information, write 
Grip-It Corp., 3612 Old Philadelphia 
Tpke,, Intercourse, Pa. 17534 .— Paul 
Weissler 



Vacuum-line identifiers 




Plug Tor vacuum line I* color-coded. 



To remove almost any part in a mod- 
ern engine compartment, you've got 
to disconnect a number of vacuum 
hoses. 

So you tan later reconnect them 
correctly, you usually wind up tap- 
ing each one and labeling it. There is 
a better way, however. It's a set of 
six pairs of color-coded vacuum-hose 




Six pain are In *et erf hose Identifiers. 

identifiers on a ring. Each pair of 
identifiers has a female cap that fits 
over hose connections and a male 
plug that fits in hose ends. You 
should be able to get a set for less 
than the $8.1? suggested list price. 
Available from the Thexton Manu- 
facturing Ca., 7685 Parklawn Ave., 
Minneapolis, Minn. 55435 , — Paul 
Weistsler 



Electronic-ignition tester 

When breaker points were the norm, 
you could troubleshoot an ignition- 
system failure on the road with 
nothing more than a jumper wdre or 
a test lamp. 

However you'll need something 
better than that with electronic ig- 
nition, such as a new $20 (suggested 
retail price) LED tester for no- start 
conditions. 

You should begin with the usual 
check for spark and, if necessary* a 
careful look at the plug wires, rotor 
and distributor cap. If they're okay* 
you then make use of the tester, 
which has two LEDs and two wire 
leads. 

Connect one to the positive termi- 
nal of the ignition coil, the other to 
ground and just crank the engine. If 
the No, 1 light is on and No. £ ia on 
constantly or hashing, the electron- 
ic control unit and pickup coil are 
still in the proper working order. 
This indicates that the problem 
is apparently in the ignition 
coil. 

If No. £ light is off, you then make . 



a second test at the pickup's two- or 
three-wire connector. Crank the en- 




Tflsi*r check* electronic-ignition ay item. 



gine. If No. I is on steady. No. 2 on 
constantly or flashing, the pickup ia 
good and the problem is most likely 
w r ith the electronic control unit. If 
both lights are off, the pickup is bad. 

The new LED tester also makes it 
possible for you to conduct easy 
checks for bath voltage and reluctor 
condition. 

The tester won't be of any real 
help to you with the typical inter- 
mittent ignition problem, but the 
price is certainly reasonable enough 
so that you can keep one in the 
glovebox in case of emergencies. 

The electronic-ignition tester is 
marketed by the K-D Manufactur- 
ing Co., Lancaster, Pa. 17804 , — Paul 
Weinsler 
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WHY MORE AND NOPE PEOPLE 
IPE ASKING FOR A CHAIN SAW 
'HEY CANY EVEN PRONOUNCE. 

Poolen. Pullen. Polann. 

With a name like Poulan , getti 
eople to say the name right may 
sking a lot. 

On the other hand, people 
n awful lot of our saws. Quick 
arting. Extra cutting power. Quie 
peration. Beautiful styling. Dura- 
ility Affordability 

And we deliver all that plus 
>t of other standard features, no matter which Poulan saw they buy 
rom the Poulan Micro XXV right on up to our pro models. 

At Poulan, we figure the more we put into our saws, the less people 
ave to put into cutting. 

Maybe that's why more and more people keep asking for our saws. 
And as long as they keep doing that, they can say the 
name any way they like. 



CPo-len) 



POULAN 











We climbed above the clouds 
on Hawaii's "Volcano Island" 
to hide a case of Canadian Clul 



can win a Hawaiian vacation to s 




"Watch out for Pele," the islanders warned 
us of their bad-tempered goddess We'd 
come to the Volcano Island oi Hawaii, 
where Peles tantrums can send torrents of 
lava skyward, to hide a case of C.C * 

Lava hot enough to hail water. 

"Want to see what PeFe can do when she's 
angiyr friends asked. We did, so with our 
C,G on a pack frame, we went searching 
for a hiding place on one of Hawaii's 
newest lava flows. The river of lava had 
been cooling for two full years, yet the heat 



of Pole's anger rose up hot enough to boil 
water in places. 

The beach looked like shining coal. 

Later, wc coded off W'hilc searching an- 
other of Fele's works. In a dark temper, the 
fire goddess had sent htack lava coursing 
into the sea. Bui the surf had pounded it 
into a tine, coal-black sand to create one 
of the world's most beautiful beaches, 
Climbing up to one of Hawaii^ 
strangest sights. 

Finally we packed our CC up 13,796-foot- 
high Mauna Kea volcano. A surprise 
awaited us at the peak. Snow! A sighi we 
never expected in Hawaii! Along our trail 
up Mauna Kea, we buried a surprise for 
you, the case of Canadian Club. One due: 
you don't need lo reach the top of the 
world's highest island volcano (you won't 
even need lo enter the slate park) to find 
the world's finest tasting whisky. Be care- 
ful though, Pele thinks thatC,C. is hers. 







JIM- 



flu- Besl In Tli4> House"' in 87 Linds, 







K - 


IMPORTS^ 



Search for the Hawaiian ( .CL cm us. 

Would you like to MMfi hlorlhe(.( .tin 

t \ special Hawaiian adventure vac a* 
titan? Then stop dawn to your partici- 
pating package store and pick up your 
entry tor Canadian Club's "GG Hawaii" 
Sweeps trikes/ or dial BfX)-22J 12 Uj. loll 

tree. 1 1 ii i JrlaiK iLu I Liu, 'id Al.asLi. 

call 0OO-223-1B5O and in New York, call 
212«886-Q76(j-i There's no part base net - 
cssary. Nevertheless, you might want 

In pit k up v’i H i r oftoriiii* ti i i A 1 1 < ■ u : nlr 

you're there: tusl say, "CC , r please. J 

Vwicl ill tl-'hi i, FVf-ui \w wSvr^fi |,)r, i'lrinli d Iih I, 



< \M 5 >|ARS Dtp IMPORT! P l«i WFil FROM CAWWW 4t H frjW VMLKEIt IWPQHTEffS tlft DENO'1 MH> 
g-E. 5 PftDOl 0UNDEO ;WDIMM1l$r 





0Bectrafan solves the GREAT 



PROBLEM: Belt-driven fans never stow. In fact 
they work hardest when you don [ need them 
a! all: robbing your power, guzzling your gas 
and wea ri ng out you r water pump bea rings 

SOLUTION: Electra-Fan This Efficiency 
Export in engine cooling knows when 
to Quit. Once you ve set ihe tempera 
ture on its adjustable thermostatic 
control, (he fan runs only when ygu 
need n—noi alt the time. 

Which means you can put tomor 
row s cooling technology under 
your hood today and gel . 

improved performance 
better gas mileage {up to 
15 % better) 
quicker warm-ups 
reduced engine noise 

ELECTRA-FAN. 

Fuel savings you can bank on. 

So get down to your local auto- 
motive accessory dealer today 
or write to 

FleM*«*tlte Corporation 

5915 Lake Grove Ave. S W 
Tacoma. Wa. 96499 

"Fuel 44-» ngs ijep^-nd on cndviduai 
diving habite. 



Used cars 
gel more use 




Ageing makes your car look more abused than 
used. ARMOR ALL Protectant penetrates surfaces 
to ward off elements that cause ageing, It protects, 
beautifies and preserves your tires, vinyl top. dash, 
upholstery and hoses under the hood. 

Just spray, let penetrate, and wipe to keep your 
car looking showroom city. Get ARMOR ALL Pro- 
tectant at your favorite automotive or drug store. 

PROTECT THINGS WORTH KEEPING 

C AHMOfi ALL Ptftdutll, a Diwlmh e< FnrijnKjtl-, Wc Kfi'SMr' Inc 




HINTS 

FROM READERS 




When marking a given distance 
from the edge of an object, use a 
spring damp as a stop guide on a 
ruler or straightedge. Clamp is 
readi ly readjimublp when dimen- 
sion changes . — Kurt Baylet t 



Marking sheet metal 




When sheet metal must he bored, 
punched or cut to match holes or 
edges of another metal piece, use 
a simple embossing process to 
mark it accurately. Clamp the 
sheet metal over the mating 
piece. Lay scrap rubber (as from 
an inner tube) over the metal and 
strike it several times with a 
hammer. — W.J. Dalton 



Hammer-handle cushion 




Pad a hammer handle end with a 
disc of rubber or leather to make 
a handy mallet for tapping boards 
in place without marring the fin- 
ish. — E.F. F rank 
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" Choose your destination, 

TECHNICAL SCHOOL After high school, ymi can train in 

one of over 140 advanced job skills Learn on modem equipment 
Work beside prolas&oriais. 

COMMUNITY COLLEGE OF THE AIR FORCE A chance 
m vm k tovvalB an AssociaSTJegree— and a good salary 
AIR FORCE ROTC. Scholarships pay full tu.ncn SiQG a 

month tax free Books and lab fees, 

AIR FORCE ACADEMY An education tff unparalleled 

excellence If you think you ve got what it takes, give it a try 
AIR FORCE OFFICER TRAINING SCHOOL After college, 

you can put what you ve learned to use— and learn more 
AIR FORCE RESERVE, Stay at home Serve your country 
part time Earn an extra paycheck 

GO AHEAD. Talk to , jur An Force recruiter Mail r the 
a i ta ch ed card Or call toil fr ee 800 -523 -5000 ( PA 800 362-5696 ) 
Get going today 



can get you to where you want to go 





Warning; The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Healih. 



10 mg H ur" 0 3 mg. nicotine by. per aprons by FTC meThod. 



eiwfl R. J.H*KiwJdiiTfthoteft-Cb, Rich Taste - -Low Tar 

"Taste Reals new golden taste! 
Richer...mellower than before ” 



Reals new golden leaf tobacco blend does it. 

Tastes richer... mellower.* .more satisfying. 

A taste thafs pure gold. 

I 







WORKSHOP Mil 

USING THE DRILL PRESS 


NICOU 


IRS 


E 



CHUCK 
key 



PERTH 

STOP 



TABLE 



GUARD 

MOTOR 




Typical floor-model drill press: Cone pul' 
Joys (beneath guard) provide yog with a se- 
lection of speed*. The table can be raised, 
lowered and locked wherever desired on 
the column. The table also tilts and locks 
tor accurate angle drilling. 

^Phe serious woodworker eventu- 
al ally buys a drill press. It is a ver- 
satile tool that lets you perform pre- 
cise drilling operations that are im- 
possible with a hand-held portable 
drill. 

Some find that a bench-mounted 
press is adequate where the need for 
great capacity doesrft exist. Most 
craftsmen, however, choose a floor 
model because it offers greater ca- 
pacity, A popular bom e-work shop- 
size drill press is the 14-in. model. 
(Sise refers to maximum width of 
material it can handle- Thus a 14-in, 
drill press has 7 in. between spindle 
and front of column and will drill to 
the center of a 14-m,-wide board. For 
most of us ii 1 4dn, press is sufficient, 
but if you have the money to spare, a 
Ifi-incher is even better. 

If you have never used a drill 
press, or have had only limited expe- 
rience with one, read the manufac- 
turer's munuaL There are an almost 
endless number of operations this 
tool will perform and we can only 
touch on the basic and typical ones 
in this space over the course of the 
months ahead. 

Especially take time to read the 
section about the accessories that 
can be used on the drill press. Many 
of them — sanding drums on a con- 
cave surface, for example— will help 
you to upgrade your craftsmanship 
dramatically. ITO 




When backing male rial isn't used beneath 
workpiece, bit should always be lined op 
directly over hole in the table's center. 




V 



To change speed, tension Is removed from 
motor (arrow, top) so it swings tree, loos- 
ening belt. Belt position is then changed on 
pulleys to complete speed change 

When precise depth is desired, bit is lined 
up alongside wood and the drill Is held! 
steady while depth stops (two nuts here) 
are set on tbs drill-press bead. 





To prevent a wandering chuck key, author 
uses a key caddy, strip of metal stock, and 
sheet-metal screws Into housing as shown. 
When needed. Chuck key Is pulled to chock 
(Inset). Before turning on drill press, key is 
retracted, safely out of the way. 




For drill-press accessory convenience, au- 
thor built this seven-drawer roll- about cabi- 
net, keeps it parked beneath tbs press 
table. There's even spece for some bench- 
saw accessories on csblnet's left side. 
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Right from the start. its Canadian spirit 
rises above the rest. What mates it 
such a popular choice? Super lightness - 
Super Ei taste. 1+ thats what you’d like, 
take utf tor I.oni Calvert Canadian. 




run 
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PiW’s Whatsit 



Both current service men and those nostalgic for 
the days when that uniform 111 nkely may 
immediately spot something "wrong" with this 
picture. What is It. first of all, and how would you 
explain it? Turn the page and we'll dress you down. 



PM follow-up: the DC-10 

As we go to press , DC- IQs are flying routinely again, hut questions 
concerning last May’s Chicago crash may take years to resolve Isee 
Science Worldwide, page 12). The legal wrangle over a root cause? — 
maintenance procedures vs. structural deficiencies* — has tended U> ob- 
scure one question wc hope gets a thorough airing before the whole 
thing is wrapped up: 

How inherently safe or unsafe is a design in which a breakaway 
engine rises above the aircrafts wing? This is not, as many people 
assume, the case with all wide-body jets, Some industry sources suggest 
that an engine hreaking away at takeoff would retain enough fuel to 
‘ fly for as Song as 20 seconds. Assuming it would tumble, what would 
be its probable treyectory and — getting to the point — how close might it 
come to the tail assembly of the mother aircraft? 

It would be good to have the investigators, while they’re at it, make 
public a conclusive evaluation of the above syndrome. 





Herbie, I think the Earth moved 



We thought we’d beard it all when it comes to car stereo But you 
can’f hear it alt [ according to Pioneer Electronics of Long Beach. 
Calif i, unless you feel it in your bones. Their new Bodysonic 
cushion contains transducers designed to let you "feel" musical 
vibrations even as you whiz along the freeway toward the first 
disco taking odd-numbered cars. The sound the body feels, 
through what the inventors call "bone conduction," ts too 
important to be left out, they claim (you can also plop the cushion in 
a chair for a jolt of bone conduction around the house or office). 

At about S I 50 for the cushion 1 and its amplifier (which connects 
to arry car stereo), it may not get you ail shook up. But let's wait and 
read the testimonials. 



Gee, officer . * . 

Whal we have here is a bit of barnyard humor perpetrated by 
the company which manufactures a police radar detector 
known as the Whistler ftodor Eye, ll is theii idea oF what will 
happen now that the State oF New Hampshire has enacted a 
measure making radar detectors legal. 

Sticklers for authenticity should note that the gee horse 
(right) is wearing a real radar detector while the haw horse 
(left, of course) is fashionably equipped with a matching 
dummy. 
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Whatsit revealed 



Yes* those ore Ait Force stripes the seKtant-urieldifig: ‘.aab- 
bie is sporting and that Is an Air Force insignia blazed on 
bis vessel's superstructure. It's no secret mission, though, 
just a patrol craft tone of seven under Air Force Command) 
supporting the Air Force target ship Ozark (photo above), 
anchored in the Gulf of Mexico near Fort Walton Beach, 
Fla. The Air Force's “navy"' clears the area of seaborne 
traffic when firing missions are being nun on the ship, and 
transports photographic equipment and evaluation teams 
out before and after the shoot. 



The ultimate pump 

Recent break ihnnjghv in rmniaiun /align, reliability und biologiciU 
compatibility have led an interdisciplinary [cam of researcher-; at 
Penn Slate University's Hers hey Medical Center to predict (hut an 
lid sficL.il heart for humans will he in use within a decade. The 
forlorn-looking calves in the photograph have lived without hearts 
at the Hershey Center' s lab for more than two months. The record 
calf was kepi alive by an artificial heart for 140 days up until lust 
June. 

Human patients have ai ready used an artilicial pump, based on 
Her. hey Center technology and kmnvm us a Eeli -ventricle assist 
(LVAh Following major surgery Assuming the function of the 
heart's main pumping chamber, it allows the patient's heart to 
recuperate at rest for weeks at a time. 

While fraught with ihc life -or death drama than must accompany 
serious cardiac studies, artificial haul research has plenty of plain, 
workaday Nlubbom problems For instance, it tsmk . 1 1 1 of 1(1 years 
to develop a pump chamber sac made of segmented polyurethane 
that would be compatible with the human body in a shape that 
would prevent clotting of the blood. The latest mechanical 
wizardry: an electric motor drive weighing Z'-i pounds Elicit will 111 
inside a pulieni 




Rtwirgh (earn dingtor Dr. William Pilret with Horshey's uicantul 
artificial h&art and Hnartltrei cakes it Hsrshey Medical Center, 



Calculator program 
put to the test 




While working on last month's issue with its story on program- 
mable calculators (page 96), one ol PM's editors became 
interested in trying out Texas Instruments' marine navigation 
program module on his sailing vacation. The module was inserted 
in a Tl-59 programmable calculator which then went off to the 
Chesapeake Bay with (he editor. The simpler programs could be 
easily entered, with a little practice, to serve as a backup to the 
minimal eyeball navigation required on the well-marked Bay 
during daylight hours. 

Things changed drastically one night when the party's 30-foot 
sloop went aground on a typical shoaled-over-si nee- Iasi- winter 
channel about a mile from shore in the lower Chesapeake. The 
grounding occurred in late evening, on a falling tide. The next high 
tide was confirmed by the Coast Guard to be at about 6:00 a m 
Waiting it out, Ihe editor backed off the shoal and headed out into 
(he Bay at about 4:00 am in a predawn gloom that effectively hid 
a nasty surprise— a thick, persistent fog bank, The course was 
southeast to reach a prominent mark — Hooper Strait Light — with 
shoals to one side and the Chesapeake Bay ship channel to the 
olher 

The latter is no place for a small vessel in poor visibility, as the 
number of both documented and suspected rundowns by large 
ships attest. So the editor was a bit reluctant to believe it when the 
Ti calculator's "current sailing" program, hastily punched in as 
fog enveloped (he boat, gave an offshore (toward the channel) 
steering correction to compensate lor a slight tidal current, The 
calculator also said it would take a little longer to reach the lighl 
than the ahnaleur navigators aboard Mg u red It should, The dis- 
tance was less than three miles— a long way at the pace of only a 
moderate walk when you can't see anything. 

After a shod debate, the party agreed to honor the calculator's 
steering correction and not to give up on finding the light (and 
simply anchoring) until its elapsed time estimate had passed. In 
about £8 minutes, one more than the program had figured, the 
light loomed up almost dead ahead — Ihe fog was so thick that in 
Ihe dawn light its shape was seen before ihe beam 

The incident engendered a new respect on ihe part of one PM 
editor for what mini- electronics hath wrought. 
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BUILT TO TAKE IT 
SO YOU DON’T HAVE TO. 





CHEVY’S MASSIVE GIRDER BEAM SUSPENSION SYSTEM. 

It’s standard on all 2-wheel-drive Chew pickups. A massive, 
rigid steel beam forms the foundation of this rugged independent 



front suspension. Two contoured steel control arms with coil 
springs are attached to each end of the rigid steel beam. 

wheels to take bumps and ruts 
independently and help smooth 
the ride. So make it 
easy on yourself. 
Let Chevy’s tough 



A TOUGH RECORD TO MEAT. 

94.8% ol Chevy Lighl-, Medium- , Heavy- 
Only tilled and commercial vans i.n 
Ihe ten ittosl recent years recorded 
were still on the job tfiased on K I 
Pa Ik 8 Co model year registrations 
liuougfi July l 1979 1979 stahshes 
ml available at time oi prinlmg ] 



roc i angular noafliigncs and ertromec g 



Massive Girder Beam suspension take 
the bumps so you don’t have to. See 
your Chevy dealer about buying a tough 
Chevy pickup now. Many dealers can 
arrange leasing, too. 




BUILT TO STAY TOUGH 














IS QUARTZ 
REALIY 
WORTH 
YOUR TIME? 

What’s the magic of this 
mysterious crystal? And why do 
quartz watches cost anywhere from 
ten to thousands of dollars? 

by Neil Shapiro 

ELECTRONICS tD'l OH 



The quartz wrlstwatch at left is priced at lee* than *10. the other on* 
at about £40 and the Tiffany clock at a Tiffany price. 



I f man judged the value of materi- 
als by their usefulness rather 
than their rarity or beauty, a quarts 
crystal would be more precious than 
gold. Though one of the Earth’s 
most common minerals, quartz has 
the unique ability to help us keep ac- 
curate and reliable time. 

Advertisements for wrist watches 
claim "quartz accuracy,” yet the 
prices for such watches may vary 
from less than $10 up to thousands. 
What is going on? Unless you under- 
stand a little of the miracle of 
quartz, you can become lost in a 
storm of claim and counterclaim. 

Good vibrations 

Quartz exhibits an effect known 
as "piezoelectricity.” If a quartz 
crystal is subjected to an electric 
charge, it will vibrate. The frequen- 
cy of these oscillations depends on 
how the crystal is shaped. 

Controlled vibration is the key to 
timekeeping. Remember how the 
pendulum in a grandfather clock 
slowly oscillates from side to side. In 
an old-style wristwatch a main- 
spring slowly unwinds to oscillate a 
balance wheel. The more controlled 

I P .' turn ro pap* 7$) 




BATTERY 

Trimmer capacitors are adjusted at the fac- 
tory. You can realign them if you dure, But 
beware— i hey' re extremely delicate. 



75 POPULAR MECHANICS 




+'*'*** 



Warning The Surgeon General Has Determined 
That Ci-gareite Smoking Is Dangerous loVour Health, 



Only Wiri§f6iisSiin-Rich TV Blend 
of the choicest, richest tobaccos 
tastes this full and satisfying. 

Winston after Winston 



fMf. nicatine. KINfG 20 mg."iar". 
per cigirene. F1C Hepon MAY 7fl 








DISPLAY 

DRIVER 



This watch's front frame encloses a liquid crys- 
tal display and h trill urn-phosphor, glow-in-the- 
dark baekplata. The asse mbly sits stop the elec- 
tronic printed-circuit boards. 



LIQUID Cfi VST ail DlSPLA V 



TRIMMER 
CAP AC i T O h 



tritium-phosphor 

RACICPLATE 



IS QUARTZ WORTH YOUR TIME? 

reortfiMiitjad frarf? oflpfl 76 ) 

ami reliable the moving part, the 
more accurate the watch will be. 

The quartz crystal in most quartz 
watches vibrates roughly 32,000 
times per second (32 kHz) when the 
battery applies voltage to it. A good 
quartz watch depends on a tiny inte- 
grated circuit (1C), us well as an ac- 
curately cut and mounted quartz 
crystal. 

First, 15 stages of the IC each di- 
vide the 32,000 vibrations by two — 
one stage after the next. Finally, the 
result is the familiar one pulse per 
second. 

The divided-down current from 
the IC goes to the time display. The 
digits of the LED (light-emitting di- 
ode) or LCD (liquid crystal display) 
requirp no moving parts — only guid- 
ance from the IC — to display time 
and other functions. For those who 
prefer to see familiar watch hands, 
there are analog watches that do 
have moving parts. As the LED and 
LCD displays have no moving parts, 
they are usually more reliahle. The 
IC may also offer other watch func- 
tions, including day and date and 
even stopwatch capability. 

Quartz — how good? 

All hut the worst quartz watches 
will outperform even the best me- 



chanical ones. How good a quartz 
watch is depends on several fac- 
tors, 

A quartz crystal, like wine, must 
spend some time in its circuit before 
it settles down to reliability, an ag- 
ing process accounted for during 
factory adjustment. The crystal 
must be tut properly and contain no 
flaws affecting its operation. 

When you buy a quartz watch, you 
pay for the electronics, the quality 
control and, of eoursp, the jewelry 
(which can really inflate the price). 
A solid-gold case is going to cost 
much more than gold paint, and a 
plastic case will be cheapest. If in 
two watches the jew r elry is equal in 
value, if they have the same number 
of functions, and if both come from 
reputable sources, then the likeli- 
hood is that their prices should be 
about the same, 

A $10 quartz watch can be just 
as accurate as one that is priced 
at $1000. The differences will be 
found in such things as intrinsic 
worth (plastic vs. gold) and reliabili- 
ty of switches and integrity of the 
case. 

Can you tell whether an inexpen- 
sive watch you plan to buy is a dog or 
a winner? Unfortunately, there's no 
way to tell without actually using 
the w atch for a w hi le. The best yard- 
stick before buying is the manufac- 
turer's reputation, 



Keeping an accurate count 

The very beat quartz watches will 
be accurate to within one to two sec- 
onds a month. Any good quartz 
watch should give you accuracy 
within 10 seconds. A real dog is only 
going to he accurate within 30 sec- 
onds. If you have a watch that didrft 
keep good time at the start, it prob- 
ably never will. If an accurate w f atch 
“goes out" on you— ami you have 
not dropped it (a crystal cun break, 
given a good enough jolt) — St may 
only need a simple adjustment. If 
the watch cost enough to merit it, 
take it to a professional repairman, 
Tf it's a $10 job, it may make good 
sense for you to try to adjust it your- 
self. 

Open the back and you should see 
a small trimmer capacitor. This is 
adjusted w r ith a tiny screwdriver 
and compensates for variation in 
the quartz crystal. Carefully turn it 
a quarter turn, then note if the 
w r atch gains or loses. Keep carefully 
adjusting. Do not try this if ruining 
the watch will annoy you — that 
trimmer is delicate. 

if you don't mind a plastic case, for 
less than $10 it's entirely possible 
that you can have a watch with ac- 
curacy that was unobtainable 10 
years ago, Ptf 



Plastic retainers 



Integrated circuit, beneath its mlrror-like 
■been, is a tiny computer that deciphers 
quartz crystal'* timing vibrations. 



QlJAR T 7 CPY^ta I 



FRONT 



FRONT FRAME 



INTEGRATED CIRCUIT 



Quartz crystal oscillates about 32,000 times per 
second (33 kHz). This Is divided down by stages 
to attain one pulse per second. 



SECONDS. 




MINUTES 




HOURS 




date 


l-i- 60 j 




l-i- 601 




E-r24) 




<~31l 



DIVIDED &v 2 
FIFTEEN: TJiVi S 



IC‘i IN BUILT LQQJC 



bi'-lz! 
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AFTER 



GIVE “on-the-spot” SAME DAYSERVICE 
GET “on-the-spot” SAME DAY PAY!!! 



You can tie in business IN A FEW DAYS ! 



Sensational! That'S the MONEYMAKING POWER of VIP 
Professional Vinyl Repair . the business of your own 
that can be part or full time for QUICK AND GROWING 
PROFITS! You need no study — no training — just a tew 
hours' practice and you're ready to do repairs for pay, 
BIG PAY! You can be in business practically overnight, 

Start for less than you make 
in 1 hour on first job! 

With just a small down payment, 
you get the complete VIP gping- 
mto -bus moss kit . . . all equipment, 
materials, complete step by step in- 
structions, business building helps 
. , . everything you need! 



STEADY WORK FOR 
20 CAR DEALERS 



HERE'S THE VIP 
VINYL REPAIR KIT 
that puts you 
1 in your own 



PROFIT 

BUSINESS 



9 HOLIDAY INNS FOR 
H OS BAND /WIFE TEAM 



Wherever I 
sec vinyl, 
I can do 
business" 
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UNLIMITED CUSTOMERS 
FOR YOUR SERVICE 

Auto dealers, car shops, reftau rants, motels, 
bars. Clubs, hospitals, bus companies - . . 
these ire | ust a few of (he places that need 
vinyl repairs, repeatedly. The business is there, 
waiting for you. And ? repair job that takes 
Vi an hour to an hour can mean a quick $15 
to $30 for you , , , most of it PURE PROFIT! 

MEN, WOMEN, KUSBAND/WIFE 
TEAMS FIND VIP QUICK, 

CLEAN, EASY* PROFITABLE! 

Both women Lind men enjoy this easy, profit- 
able way to make good money fast and Steady. 
The VIP exclusive process PS so easy, the direc- 
tions so simple, that anyone who can read 
plain English can do it. And what a money- 
maker! A Sort way to have an independent in- 
come, or build to a business as biq as you 
warn to make |t. Thore‘s no end to the demand! 

GET ALU INFORMATION FREE BY MAIL 
NOSALESMAN W1LLEVER CALL. 

MAIL THE COUPON BELOW OR PHONE 

TOLL PB-EE ^ 800-621-5809 

In Illinois 800-972-5858 

VINYL INDUSTRIAL. PRODUCTS 

79?) Mantrmr Avo.. Dnp|, 103 
Chicago. III. 6Q&1 & 

Vinyl Industrial Products!. bept-1B3 
?Q?I Menlrote, Chicago, III. &MIB 

PLEASE RUSH EY MAIL FPEE FACTS about 
VIP Vinyl Repair and how I tan atari making 
money within a fjiw day;.! Nil salesman IS 
to call I am under no obligation. 

Print 

Njm(_ . 



Print 

^ Addreai 
• Priril 

. City State Zip 
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CARlltRiTQft ClEA^E 1 



The 

between 

tune-ups, 

tune-up. 

It '5 too soon tor a not tier tune-up, 
but your car is starting [q buck and 
stall again and the idling ts rough. 
Gumoul is the answer. 

Use Gumout in your gas tank lour 
times a year and Jet Spray on thp 
carburetor linkage. 

Our products are the answer when 
troubles are caused by a dirty 
carburetor, 



PENMZ0IL COMPANY 

GUMOUT DIVISION - CLEVll AND. OH 0 4.3 jlM 




NOTES 
FROM THE 
EDITOR 



I n an annual rite, like a gathering of Druids on the occasion of the 
winter solstice* automotive reporters converge on Detroit to see 
what the model year that's aborning brings US ill the way of new' cars. 
However, the Detroit ritual is in no way as tidy in its timing as the 
more cosmic positioning of sun and earth. There isn 't any one moment 
when, say, 800 shiny new cars are lined up on a Sunday morning for alt 
to wonder at. 

Rather, Chrysler (as it did this year) 
may choose to hold its previews for mag- 
azine writers during the week of June 4, 

Then along comes Ford for the week of 
June 25; American Motors schedules the 
same week. Finally, giant GM follows up 
with its gathering on July B. 

During those weeks, writers and pho- 
tographers roust schedule their own, ex- 
clusive driving time. Peekera-under-the- 
hoods must peek when cars aren't mov- 
ing. (And if you're also interested in 
trucks and RVs, come back next week.) 

Luckily, Popular Mechanics has an 
Auto Editor who's as adept as a travel 
agent in scheduling PM’fl crew to kick 
tires and otherwise assess Detroit's of* 
ferings. 

He’s Bill Hartford, who somehow gets 
to Detroit himself while seeing that 
Mike Lamm gets in from California* 

Gary Witzenburg stays around hometown Detroit, and "underhood 
specialist" Paul Weissler makes the pilgrimage from New York with 
photographer Bob Berger. 

All that effort comes together in PM’s comprehensive coverage of 
the 1980 cars, beginning on page 98. 

It was a full year ago that we took our tailgate picnic “kitchen” to be 
photographed in a genuine football setting at West Point, 

Art Director Ira Herrick, in a maroon Bentley, led an entourage of 
six cars and a small army of models and photographers to the site. The 
entire affair was very heady for Ira until a couple of Air Puree Acad- 
emy football players— practicing for the next day's game — insisted 
that he must of thr mry /eosf be directing a major new movie. Really, 
all that fuss over a picnic? 

Well. it's, not a movie* guys, but tailgating can be lots more fun than 
eating popcorn in the dark. Look at the happy picnickers on page lit). 




I 



The only person in ourloflice who’s anxious for winter to arrive is Joe 
Prnvey of the Home and Shop staff. Last spring, Joe installed a shiny, 
red home-heating plant that operates on wood, coal, electricity and the 
owner's choice of oil or natural gas (page 122). The boiler worked well 
on an 85 'day, but, Joe won't be happy until he's tried it in a snowstorm. 
Joe chose oil as hi? "regular’ 1 fuel* but in a way he'll be getting ^ome 
heat by way of natural gas: Most of his five cords of wood came from 
trees being cleared from the right-of-way of an underground natural 
gas line. Joe says lots of firewood is available, even in an urban area. 
He’s preparing a midwinter article on the tricks he's learned for find- 
ing alternate fuels. W 
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1/4 1! T 
LAG SCREWS 



CElUNG 



ATTACH TO 
JOISTS 
with i/ 4 * s’ 
LAGSCREWS 



DETAIL Z 



3/4 x 3" k 




LENGTH 
TO SLUT 



Sturdy closet extension for more hanging space 




Polishing metais 




When out of metal polish, you can 
polish brass* aluminum and other 
metals with ordinary household 
supplies. Mild cleansers polish 
brass; persistent rubbing with 
toothpaste or powder shines brass 
and aluminum, Test nubstitute pol- 
ishes on scrap or hidden area of met' 
ah In photo, brass rod is polished 
with moistened cord and cleanser. — 
Wiiffer E. Burton 



You can make this closet-extension 
bar from an old broomstick or pole. 
It provides extra hanging space for 
shirts* skirts or kids' clothes* Cut the 
bar to length and bore holes for 
hanging it with rope. Clamp the bar 
in a V-block before boring (see Detail 
Z)* Cut two 3-ft* lengths of rope and 



attach new bar to the original by 
knotting ends of rope after passing 
it through the holes. I f needed, make 
a plywood center support and fasten 
it securely using a pair of lagscrews 
as shown in detail Y. The center of 
the extension bar can be supported 
by a third rop e.— J^.M, Wifson 




The Dry Look' leaves hair feelin g 
as soft and natural as it looks. 

The Dry Look gives you more than a great look. 
It leaves your hair feelin g soft and natural, too — noi too stiff. 
The Dry Look in pump spray or aerosol — with a formula that’s 
right for your hair, Get The Dry Look, . . and don't be a stiff! 

OTnts m.t Company 




Available If! pump or MnwQl 
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Introducing the first 
new truck of the 8<ft... 



TOUCH NEW 1980 FORD. 



Built Ford Tough, Built for the 80's with now aero- 
dynamic design and new engineering advances. 

Tough 1980 Fords give you more payload capacity 
than last year's models with comparable GVWR's. 
Tough Twin-I-Beam front suspension. An all-new cab 
with new comfort features. New anti-theft measures. 
And more. 

The 1980 Ford is tested tough— test pickups ran a 
total of more than a million miles at Ford's Arizona 
Proving Ground. The first new truck of the 80 T s, Tough* 
Aerodynamic. Advanced, At your Ford Dealer now. 




New aerodynamic design. 




Ford pickups. Americas 
best sellers of the 70's. 

Based on R, L. Polk & Co. reglstrahons 



Smooth new contours on F-100's and 
F-ISO’s reduce air drag at highway 
speeds compared to ’79 models. 
Result: your engine doesn't work as 
hard. Auxiliary fuel tank option adds 
72L £1 & gallons) extra capacity on 
Style sides. 







Coming October 12 



V 



. « V,<5 



Alt-new cab interior. More leg room than 
last year New instrument panel New anti- 
theft features like locking steering column, 
inside hood release, New options include 
AM/Ffii stereo with 8 -track or cassette 
player, underhood tool box, tilt steering 
wheel, Sports Instrumentation Package 



FonJ 

2WD 

Pickups 


saoflj 

Six 


5.0L 

(302) 


SSL 

(351) 

VS 


S.GL 

(400) 

V8 


F-10Q 
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F’tSO 
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F-250 
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F-360 


* 




• 
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Full availability of 
power trains. All 

Ford models for 1980 
offer a choice of engines 
and transmissions to 
match your needs. 



New pickups, new choices. 

Rugged Six-Wheeler tops ’80 line 
Of high-payload pickups. Roomy 
SuperCsb, new inside and out. 
Also; new design Fla resides, 
4x4's with Twin-Traction Beam 
independent front suspension. 

Ask about Ford's anti-corrosion 
warranty. And about Ford's 
Extended Service Plan. 



FORD 



FORD DIVISION 






Warning: The Surgeon General Has Determined 
That Ci ga re ue Smo king U Da ng erous id Y our H ea It h. 






Come to where the flavor is. 
Come to Marlboro Country. 



Marlboro Her! or Loigltorn IIM* 
ym fir l a lot lo like* 



il Gfl's: 1§ mg' *iar[ ‘ 1 .1 mg nicotine aw. perci ggi p . FTC R epoft M wf r 78 





L ike moBt modern Htmijltitors in 
fiction, the Navy's new D aniline 
Control Trainer was awash with re- 
alism. The eight men in ft sealed 
chamber hat tied three leaks in a lab- 
yrinth of pipes, one blasting water 
like a firehose. The water was real. 
Alarms and disturbing announce- 
ments— -"'Collision imminent! 1 ' — 

echoed in the small chamber, a 
mock-up of an engine room on a bal- 
listic missile submarine. 

One other touch of realism raised 
the ante for the shaking, shouting 
crew-; The water level was rising 
fast. 



Above this scene of simulated di- 
saster at the Naval Submarine 
School in Connecticut another crew 
watched quietly behind a 70-square- 
foot window of high-impact plastic, 
In a dimly lit room, they hyped up 
the psychological pressure by turn- 
ing on pumps, opening valves and 



routinely denying requests from the 
crew in the chamber for additional 
gear. 

The water had risen, churning 
and splashing, to within a few inches 
under the deck plate when the mock 
crisis in the tank got a little too 
real. 



i rie fcjmyrytJMuitiN and 

simulated, but the 
shouting is real. 



by Gurney Williams III 



Walter Mltty rides 
again: The author 
(above) commands 
a container ship In 
New York Harbor — 
on a simulator miles 
away- Landmarks 
arid other ships are 
generated by a digi- 
tal computer feeding 
projectors, atop a 
mock bridge (left). 
Facility challenges 
helmsmen to avoid 
collisions, learn lo- 
cal hazardous con- 
ditions, keep track of 
current, dock safely. 
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One of the men in the chamber re- 
ported the problem in clipped 
ph rases over an intercom, "Engine 
room lower level. We Have a man 
who passed out im the deck. Secure 
the flooding.” 

Directly below tile control- room 
window, one of the crewmen in the 
chamber was spraw led face dow n on 
the deck plate, lying still. 

Machinist's Mate First- t'luss Hich- 
ard T re plow, who had been Minn In g 
the aim ul at ton, began snapping or- 
ders to hi* crew. “Secure the Mood' 
mg. Emergency dram,” In seconds, 
tile water level began to recede. The 
men below in the chamber hovered 
over the fallen man, "Sound simula- 
tion off," Tfi'ptnw said- Someone' 
rolled the man over arid raised his 
head off the deck plate, 

"Call the hospital and give mean 
a Ml bul ance." Treptow commanded, 
“Aye," said an assistant working 



Water rises rapidly in closed chamber 
(righli) ol Navy's Damage Control Trainer. 
Instructors in control room (above) can. add 
new crises with the Mick of a switch. 

py j'l Itf Vangurehy 
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Wright Patterson aircraft simulator (above) gives pilot a sense of G forces by moving 
single- seat cockpit, inside bubble, at the end of a 3(Moot beam, Moving images, including 
targets, are projected onto the Inside of the sphere. The •Imulator la used to test control 
systems for upcoming generations of fighter plane s. 




Tlny TV camera on a boom 41 flies" over model board at Wright Patterson, sending realistic 
images, including lights, farms, bridges, rivers and cities, to display system in cockpit 
simulators. Covering TV lens with a filter simulates fog 



the control console. He reached for 
the phone. 

Then, watching the scene below, 
Treptow countermanded his order. 
“Don't/’ he said. 

The man in the chamber had both 
eyes open. He was smiling. Laugh* 
tng . Treptnw ran down to the eham- 
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her and briefly conferred with him. 
When he returned to the control 
room, Treptow hit himself in the 
chest and groaned. 

"My fault,” he explained, “I 
wanted the man to die in the second 
del of flooding,” Signals got crossed* 
and Treptow's illusion — a simulated 




Cockpit of tbs future? Simulator lasts will 
reveal practicality of experimental instru- 
ment system relying on digits! computers. 
Cathode-ray lubes guide pilots to targets 
and back, with electronic maps, 

death to see what the crew would 
do — was staged in the third drill in- 
stead of the second. 

The situation wasn't unique. Mod- 
ern simulators are sometimes so re- 
alistic they fool the people running 
them. Several of the staff at the 
large-ship simulator in Kings Point, 
N.Y., had to leave the life-sized 
bridge one day when the harbor 
scene they were projecting began to 
revolve uncontrollably. The crew 
got seasick, A. well weathered Hew 
York Harbor pilot checking out the 
same simulator got trapped one day 
on a collision course with another 
ship. He did all he could, then turned 
his back on the realistic scene of im- 
pending disaster, “T couldn’t watch 
it any more/ 1 he said. 

Airplane pilots with dogfight ex- 
perience shout and sweat in machines 
simulating high-speed aircraft. 

“Tve seen guys walk out of aireon- 




ditioned Military Airlift Command 
simulators with flight suits dripping 
wet," said Don Gum, a simulator ex- 
pert at Wright Patterson Air Force 
Base in Ohio. “And I've heard in- 
structors say to trainees in simula- 
tors 'Just remember to do it like you 
did in the simulator last week/ as if 
they were in a real plane. It’s not a 
joke. The pilots and instructors are 
really into it/’ 

One major reason for all the 
shouting is safety. Many simulator 
programs today duplicate past cri- 
ses down to the last frozen valve or 
jammed control. Students on simu- 
lators at the submarine school, for 
instance, routinely encounter — and 
counteract — conditions that caused 
the nuclear sub Threxker to sink in 
the North Atlantic in 1963, killing all 
129 aboard. 

Since the Three Mile Island nucle- 
ar powerplant accident in March, 
hundreds of workers from nuclear 
powerplants have taken a quick 
course on a Babcock & Wilcox power- 
plant control room simulator. The 
course, sometimes offered around 
the clock to accommodate high de- 
mand, includes four hours in the 
windowless simulator, under obser- 
vation by instructors through one- 
way gl ass, Students listen to alarms, 
watch rising core temperature and 
dropping pressure, and learn how to 
correct problems that crippled the 
plant in Pennsylvania. 



Simulators also save money, often 
your tax money. One B-52 weapon 
system trainer alone saves 307 mil- 
lion gallons of fuel annually— at 
least $113 million a year, according 
to Air Force estimates. Many simu- 
lations today parallel real systems 
so closely that designers can try out 
new id eas— different cockpit lay- 
outs, for instance — without burning 
fuel or risking lives. 

It wasn’t long ago that simulators 
were hardly more sophisticated 
than a carnival ride. The old Link 
aircraft trainer of World War II vin- 
tage, made with a vestigial tail on 
the stern, gave student pilots the 
impression the cockpit was perched 
on a flagpole, about to fall off. Diesel 
submarine simulators used in the 
early 1960s were jostled around, to 
simulate diving, by a huffing hy- 
draulic system which sounded, like a 
steam train. Realism suffered. 

Vivid realistic scenes 

In many of today's machines, the 
secret behind the more believable 
movements, sights and sounds is 
modern electronics. At Kings I’oint, 
for instance, the heart of the ship 
simulator is a digital computer with 
a disc memory. During a mission, 
the com puter feeds, full-color images 
30 times a second to five TV projec- 
tors spotted above the mock bridge. 
The vivid scenes flash onto a 69-foot- 
diameter cylindrical screen outside 



the windows of the bridge, providing 
the operator with a 240° view of the 
horizon. 

Because they are computer-gen- 
erated— something like the pictures 
in video games — the scenes have an 
abstract quality. Waterfront build- 
ings have no windows. Docks are de- 
void of people, like a desolate shore- 
line in On the Beach after a nuclear 
war has wiped out the population. 
There are no cars on the bridges. 
But the computer memory holds 
enough data to flash all the impor- 
tant harbor landmarks on the 
screens, and to keep them moving to 
reflect what the captain does — or 
fails to do. The computer scene can 
include up to six other ships under- 
way — dodge 'em ! — and many more 
at. anchor. 

As 1 discovered during an hour's 
watch at the helm, the computer can 
indulge your Walter Mitty fantasies 
of power, then jolt you awake again 
at the moment of collision. 

Photographer Frank Lusk and I 
were the only crew hringing a 
33,000-ton container ship into New 
York Harbor, Forward of our bridge, 
the computer generated an un- 
changing picture of some of our car- 
go: 32 white, purple, red, black, 
green and gray containers, Dead 
ahead soared the Vrrrazano-Nar- 
rows Bridge and beyond it, the chal- 
lenge of harbor traffic and the prom- 
ise of emergencies from a crew run- 
ning the simulation In a nearby con- 
trol room. 

I tried to remember what I had 
learned of handling large ships from 
late-night movies like The Ca hur Mu- 
tiny, 

"Take the con," 1 said* 

The crew was surly, " I 'm shooti ng 
with available light," Lusk threat- 
ened, "Don’t move,” 

As we slipped into the harbor, un- 
der the bridge, l also remembered to 
say "Red right returning/' but by 
then it was too late: The ship had al- 
ready jagged majestically out of the 
channel and was approaching the 
eastern shore, "YOU BETTER COME 
PRETTY GOOD LEFT," said an authori- 
tative Voice from the radio speak- 
er. 

Falling off the earth 

I learned Inter that if I had contin- 
ued on my errant course, the com- 
puter program would have run out, 
and the screens would have emptied 
of all images— the modern simula- 
tor’s equivalent of falling off the 
edge of the Earth, l turned hard to 
port, and in minutes was beaded 
straight for another container ship. 

This time my mistake was forget- 
ting the effect of current. Water 
fpfrau c fjjVTr re psg ti 2_{ij 




Instructor* at Babcock A Wilcox can monitor tbo performance of students through window 
of the Link-designed nuclear powerplant control-room simulator. The tytftm can recreate 
conditions at Throe Milo Inland, end respond 1 q corrective actions. 
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World's largest wind turbine 

Atop Howard Knob near Boone, N.C., tween 11 and 35 mph, Its twin 100-foot 
perches a 2-megawatt wind turbine, the blades spin at a constant 35 rpm through 
la rgest In the world. Built by General E I ec- a varia bte-pi Ich control sy ste m and drive 
iric for the Department of Energy and an a.c. generator at 1800 rpm. The $6- 
NASA, II recently began feeding elecirici- million unit is said to be able to provide 
ly into the local power grid, The 350-lon enough juice to supply approximately 30G 
(including the 140-loot tower) giant is de- to 500 average-size homes at a wind 
signed to operate at wind speeds be- speed of 25 mph. 




Speedy sailboat 
gets sea legs 
on hydrofoils 




This British monohull sailing yacht is sta- 
bilized by two surface-piercing hydrofoils 
The balancing force exerted by (he lolls is 
said lo allow a constant heel of up to 10 r 
without the ne ed for crew balia si i ng or I ra- 
pezing. The 21 -plus-foot Foiler 21 can be 
sailed single-handedly and can achieve a 
top speed of 1 7Va knots, according to the 
manufacturer's claims. 



Energy savings at the push of a button 



The humble thermgalal has gone digital. 
Texas Instruments recently unveiled an 
electronic unit with pushbutton program- 
ming capability and digital display of time 
and temperature. A homeowner can pro- 
gram up to four di Herent limes and tem- 
peratures to save energy when a dwelling 
is unoccupied or when its occupants arc 
asleep 






Two for the road 



The dual-purpose British Hustler (left, be- 
low) can Function as a load-carrying work- 
horse or a highly maneuverable town car, 
Designed to til the Austin Mini chassis, it 
comes ready to install or as a kit. It fea- 
tures an integral roll-over cage end a 
bronze glass top section. Also from En- 



gland. the Salamander (right) was de- 
signed with the needs of the handicapped 
in mind. 

To enter the car, the driver opens ihe 
wide-swinging door, mounts the wheel- 
chair lift, transfers Eo the seat, slides the 
seat across the car and locks il behind the 



steering wheel- The wheelchair is carried 
next to the driver's seel. The oar uses the 
engine and chassis of the Reliant Krllen 
and a slightly modified fiberglass body 
shell. 

However, it is not expected to be avail- 
able in this country, 




Part of a square meal? 




Zippity-do-dah 




A Tokyo worker ponders the advantages 
of a square watermelon, According to the 
horticulturist who developed ii, the cubic 
fruit is easier and cheaper to transport be- 
cause its shape makes lor much less 



wasted space. It’s handier to store in the 
refrigerator, as well, One disadvantage, 
at least in high-cosi-of-Jiving Tokyo: The 
melons are priced at a hard-to-beiieve 
$20 apiece, 



The Mirage is a zipper reduced to the 
bare essentials. Unlike the conventional 
kind that require zipper lape in order to be 
sewn inlo a garment (below, left), the new 
design consists only of a nylon chain and 
a slider. 

Thus il can be rendered virtually invisi- 
ble, and there is no need to stock hun- 
dreds of different colors of tape. In cloth- 
ing manufacture, a computer-controlled 
sewing machine cuts the chain to length 
and sews II In. Scovill, Mirage's maker, 
may eveniually market the zipper to do-it- 
yourselfers. 
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which have admittedly dean more suc- 
cessful than others, 

Nor could any other automaker have 
inaugurated the sweeping downsizing 
program begun with GM's 1977 models. 
Only General Motors, in my opinion, 
could have convinced the American pub- 
lic and the rest ol the industry that down- 
sizing must be. 

GM’s latest engineering four de force. 
its most recent downsizing effort, and a 
major factor in the corporation's health, is 
the so-called X-car — the new rwd com- 
pact marketed by Chevrolet as the Cita- 
tion, by Pontiac as the Phoenix, by Olds- 
mobile as (he Omega, and by Buick as 
the Skylark, The Citation replaces Che- 
vy's second-generation Nova/Chevy II. 
which served the corporation faithfully 



Y ou'd expect a big. conservative cor- 
poration tike General Motors to move 
in ponderous ways. But GM isn't ponder- 
ous at all — -tn fact, quite the opposite, 
GM lends to be extremely agile It re- 
sponds to world changes with amazing 
speed— often several years ahead of its 
competitors. 

Nor 1 $ GM tied to any particularly con- 
servative policies GM often comes up 
with radically engineered automobiles 
and even more radical policy decisions, 
Examples from the recent past include 
cars like the rear-engined Corvair. the 
transaxle Tempest, aluminum V8 lor the 
Buick Special, and the front-wheel-drive 
1966 Toronado. No other major U,S. car 
company would have dared so many dif- 
ferent engineering innovations, some of 



Owners praise seat space and riding com- 
fort, say Citation gives big-car feel 



from I960 through April. 1979, with only 
minor changes. 

Ten years ago, public response to the 
Citation would probably have been com- 
parable to the Corvair s reception. Today, 
there’s a line at every Chevy dealer's 
door. GM cant produce Citations fast 
enough, despite the general downturn in 
domestic aulo sates. 

What is it shai makes the Citation so 



BY MICHAEL LAMM west coast editor 



Fantastic fuel economy, front 
wheel drive, roominess 
please owners more 
than service 



Owners applaud 
hatchback's, convenience 
arid versatility. 



Sparc wheal to 
match this one 
costa $37 exi ro. 



PM pf'crm ijy I ho author 



hot? For the answer, we turned to the 
car's earliest buyers, many of whom 
baby-sat the car during its initial teething 
problems We began by asking Citation 
owners just what it was that attracl- 



Good fuel mileage, plus plenty of punch, 
emanate from traneveree Four end Vfc. 



RM 

OWNERS 

REPORT: 

CHEVROLET 
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ed them to the car in the first place. 

An Alabama store manager summed it 
up for many when he wrote: “We wanted 
a smaller car with plenty of space inside, 
good gas mileage, but still plenty of pow- 
er, enough comfort for four adults, and 
the resale value of a 1980 model. 1 ' 

A Minnesota airline pitot adds, "I 
bought the Citation for the advantage of 
front- wheel drive in winter driving. Mile- 
age was a consideration, too. but here in 
Minnesota it's secondary lo good winter 
handling,'' 

A Wisconsin sales manager: "I chose 
the Citation because it's the first 30-mpg 
American car thal has room for four, plus 
a versatile carrying compartment/' 

While economy ranked as the over- 
whelming reason for purchase, many 
buyers were also swayed by the Cita- 
tions space utilization. A Michigan key- 
punch operator notes: “I've always 
wanted a station wagon, but have never 
cared for the wagon look. My Citation is 
as spacious as a wagon and looks neater 
f recently bought 30 bags of groceries 
and, by George, they all fit?" 

A North Carolina librarian; "The Cita- 
tion has an abundance of room. I have the 
live-door hatchback sedan, which has 
plenty of trunk space, even with the rear 
seat upright." 

A Texas real estate agent comments. 
"The interior is most deceiving — M's really 
roomy tor a small car," and a Louisiana 



cleric adds, We don't think of it as a 
'small' car." 

Owners praised seating comfort and 
ride. "I drive in a car pool," says a Texas 
instrument technician, "and the men in 
fho back seat say the Citation has plenty 
of legroom." 

Several drivers, [hough, complained 
about the high-back front seats, “The Ci- 
tation's headrests interfere with visibility," 
asserts a Soulh Carolina housewife. A 
Michigan teacher concurs: "high-back 
seats are horrible for checking the blind 
spot," 

Any new design has its share of bugs, 

(Phase, turn to o aae 22€ } 




Lots of space with near seals folded; re- 
movable cover hides cargo with seals up. 



America’s first 1960 models 

GM's fwd X-cars roared off lo a last sales 
Start last April 19. 

Tour General Motors divisions share the 
X-car, with two engines and two transmis- 
sions available in four body styles. 

Chevrolet's Citation is the only nameplate 
that offers three of the lour body types, two- 
door notehback sedan, plus throe- anti five- 
door hatchbacks. The gthar body is a four- 
iir>o r notehback sedan, available only in the 
Olds Omega and Buick Skylark 

Pontiac builds the standard Four, tt has a 
crossflow head and displaces l Si cu. in. 

(2.5 liters). Chevy supplies the optional 173- 
cu -in. (£.6 iiler) V6. Those engines rale 90 
and 115 np respectively and mount trans- 
versely. in unit wilh gearbox and differential - 
A manual four- speed overdrive transmis- 
sion comes standard (0.81:1 high}, wilh a 
three- speed automatic optional 
The Citation's rack -and- pi mem steering 
boasts a 17,5:1 ratio wilh power, or 26 0:1 
without it. MacPheraon-simt front suspension 
complements a transverse beam axle on coil 
springs at the rear Both ends have stabilizer 
bars. 

The 19B0 Citation replaces the 1968-79 
Chevy II; Nova. which weighed some 750 
pounds more and was £0 inches longer 
overall. Yet roominess inside the new car is 
greater than before, especpaily Ihe luggage 
capacity. The hatchbacks offer up to 40.9 
cu. ft. of cargo area with rear seats folded. 

The Citation's sport coupe — the X-11 — 
comes with special suspension plus extra 
Inm and graphics. 



A NATIONWIDE SURVEY BASED ON 699,552 OWNER-DRIVEN MILES 





Four-cylinder engine's 
oil titter is 
hard to replace. 



Controversial upright AM radio 
may now be deleted- it's 
hard to reach and lacks 
fidelity, owners grumble. 



Transverse engine and 
front-wheel drive save space. 



Exposed wipers 
unstick more easily 
In Icy weartier, 
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A VU meters are used tor rccor d/signal 
slrenglti an Panasonic SE-55G8. 11 There's 
no turntable on Sony's KST-43, so you 
can add your own. C Top ol Hadio Shack 
tine i* Clarinelle 96. D Sanyo's JXT 6640 
gave us good sound. E Sharp's APSS sys- 
tem makes it easy la go beck end forth on 
tape. F A "damped" door Is featured on 
the Emerson M255D compact unit. 



For years, compacts— those 
all-in-one combinations of re- 
ceiver, amplifier, record chang- 
er and tape deck — have been 
looked down on by the audio 
industry. We tried a few of the 
new ones — and old impres- 
sions changed! 

by Christopher Greenleaf 

J ust what is a compact? Think of 
it as a one-piece electronics 
module with two separate speakers. 
The nerve center is the amplifier. 
Into it feed the turntable, AM and 
FM tuners, and cassette deck. These 
are the main combinations, and one 
or more items may be eliminated to 
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save money. The cassette unit plays 
back prerecorded tapes and makes 
its own recordings, either from the 
radio or through microphone inputs 
on the front. Some sets arrive 
packed with speakers, while others 
come without. Often, various sizes 
and price categories of speakers are 
available. Either way, the options 
are attractive. 

The pros and cons 

Some people feel that compacts 
suffer from three '*di sad vantages 11 ; 
relatively low power, a lack of so- 
phisticated gadgetry, and, with 
many systems, the need to purchase 
specific sets of speakers, 

Power is great for driving large, 
spectacular speakers to a volume 
that rattles your windows and 
shakes Up your neighbors. But it 
isn't necessary for much of the lis- 



tening done in most homes. Power is 
more than just volume potential — it 
is also insurance that you have the 
"headroom' 1 in your amplifier to 
produce real-sounding transients 
(the distinctive starting sounds of 
many musical effects) and wide- 
open bass. At the same time, though, 
remember that compacts come with 
ample power to raise the roof or sim- 
ply provide clean, honest sound suit- 
able for most of us. A very important 
reason for the attractive price of the 
compact stereo system is the money 
saved by not building-in heavy, ex- 
pensive power amplifiers. Try to lift 
a 200-watt- per-rhan nei power amp 
after first glancing at the price tag, 
and I guarantee you'll get the mes- 
sage! 

A compact's simplicity of opera- 
tion is one of its better traits. Frills 
and extras can add to what you can 







A hinged dust cover protects both ths changer and on-top cas- 
sette rack on Radio Shack's C I ar incite 96- An AM bias switch 
helps cut much ot whistle noise on AM brDBdCH&l band. 




A damping mechanism on cassette door ot this Emerson M25S0 
unit prevails annoying "thumps." There are Iwo VU maters, as 
well as two mini-size phone Jacks lor connecting microphones. 




The VU meters on this Sharp compact can be easily monitored for 
recording, and are separate from the receiver’s signal-strength 
meter. Automatic program search returns you to a so lection. 




The loudspeakers that came with this Panasonic SE- 55.08 sound- 
ed the heat of any we tested. This compact features a switch tor 
adjustment of the tap# bias from normal range to CrOj. 



do with the audio equipment avail- 
able. hut often they do little more 
than add to the first and second dig- 
its! in the list price. A so-called “no 
frills" compact can have a surpris- 
ing number of controls us it is. They 
all have Bass. Treble, Balance, and 
Volume controls. Function switches 
offer you many possible adjust- 
ments for choosing which of two 
pairs of speakers you want to play 
and selecting A M, FM, Phonograph, 
Tape or plugging-in an. auxiliary in- 
put (a plugged in second tape ma- 
chine, for example). Or you can turn 
the speakers off entirely and use 
headphones. 

Other buttons like Loudnefw (a 
mild boost to hi id- bass anti/or mid- 
range) or Tape Select often appear 



on the face of the receiver, as well. 
Selecting Normal, F eCr or CrO* 
tape on the recorder allows subtle 
optimisation of whatever tape you 
choose to use. Many compacts also 
have a Dolby circuit for their cas- 
sette recorders to allow quiet, excep- 
tionally glean recording and play- 
back. VU meters let you accurately 
gauge the level of recordings, using 
Rt'card Level knobs to adjust input. 
Also, the AM and KM radio almost 
never come without a decent meter 
for checking the signal strength of a 
station, which is quite helpful in ac- 
curate tuning. 

The third 1 ‘disadvantage 7 ' may be 
that you like a particular compact, 
but don’t want the speakers that 
come with it. You may be stuck with 



the speakers if you realty want the 
compact. There is a good deal of vari- 
ety in most companies’ tines, 
though, and if the choice of speakers 
offered with a compact is not attrac- 
tive to you, you can usually shop 
around. Go for the sound you want. 

Just how do you look for a compact 
(or any other stereo hardware t for 
that matter)? Alu>ayn take along a 
cassette or record you know welt. 
You ran get a pretty good idea about 
whether or not a system sounds the 
way you want it to by hearing a fa- 
miliar announcer or recording. 

How they played 

Here is a sample lineup of six com- 
pact stereo systems we test-played. 

fPtease turn io page 2201 
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You can make your own, 
buy one now or wait for 
one that's still on 
the drawing board. 



by Bill Hartford 
and Mod Schultz 

T 'o fuel any m>w HtfiO Detroit car, 
you may have to wait in lire. A 
gas Line. Or a diesel line. The major 
A m e rienn au to mob i ] e m a n u f aetu r- 
ers do not offer a single vehicle thjU 
in not powered by gasoline or diesel 
fuel. 

There's only one practical alterna- 
tive if you want to drive and not he 
Impendent on petroleum: Vrm can 
build or buy your first electric car. 
Refueling then, can be done at your 
convenience, at the electrical outlet 
in your own gjtrage. The local power 
Company will fill your “tank" while 
you sleep — and for a few pennies, at 
that. 

Inevitable electrics 

With battery power, you are not 
dependent on any type of liquid fuel 
for your car, Elect ricity is generated 
at central sources and "pumped" to 
your home via electric -company 
power lines, You just plug; in, It's a 
nice way to gu. 

So why aren't there electric-car 
showrooms from toast to coast? Be- 
cause gasoline has been plentiful 
and cheap, and electric cars are Mill 
limited in range. Even though you 



Still on the drawing boards. 






can't ffv to a showroom and kick the 
t ires, you can still nwn an electric for 
all your local transportation needs. 
You can buy one right now or, if 
you're not m the market fur a new 
car, you can wait for one of the 
new models to be introduced 
later in the '8ds„ 

To buy an electric now T 
you have to contact a 
manufacturer 
distributor in 
region, 
couple 
manufactur- 
ers who have 
electrics in 
production, or 
are making in 
dividual cars 
customer order 
car that’s alrvu 
production is 
Engine's Commuta-<. ar. 

fPJ'wsg turn to papa- 202J 



One you can buy now 



Commura Car (fight) from General Engines 
Co. is in production {eight per day) and costs 
$4500, it additional facilities are completed, 
the sightly larger Commufa-Van {above) will 
be available before the year Is out for about 
£5000. Range of those vehicles is 35 to 40 
miles at a top speed of 40 mph. Electric cars 
of I he conversion type start at £7500 (US. 
Electricar's Renault LeCar). More expensive 
are cars like an electric Pacer wagon, which 
is £14,000 from Electee Vehicle Associates. 
More information is available from manufac- 
turer* lleted on page 97, 



■ I 




Experimental car by Copper Development Associates is 30DQ 
pounds with 1200-pound battery pack, goes 120 miles at 40 mph. 




Experimental EYV-1 by Chrysler and General Electric is four-seat- 
er with 75- to fOO-mile range. H may be available In mid 80s 
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How I built my own 
electric c. 



_/ Biff Williams 



A1 the wheel of his converted el pc I rio powered D&teun Is author 
BUI Williams flop right), Gauges were added (right). Engine com- 
partment (above) holds electric motor and controller 



Electric- vehicle makers 

E3A2 Electric Car. 3346 Olive Avu . Signal Hi I, Cali I 

soaoe 

flattery Po*or Unt Cwp . Rl 3. Bqh 700. Golden. 

coio ecu Oi 

Dio Corp . 629 F41h AWS.. Pelham, N V. 

10BO3 

Eietlrlc Fuor Propute-w Corp., FtoftOina Executive 
Part. East, 2191 Elholl Aw . Troy. Mich. 4«M4 
Elecinc Auto Cori)., 2237 EltKri Aw., Troy Mich 
m$4 

Ekicine Pa&nengm Cara Inc . St 27 Galt Way, San 
Diego, Calif H ’ 17 

Electric Vehicle Associates Inc,, 31 00 bu-ih Si.. 
Volley View, Ohio 44125 

Gftnerat Engines Co kic . 59 1 Mantua Btvd., Sewell. 
N. J. 09080 

Gloha Urlon Inc 5757 North Gronbiy Ave . 
Milwaukee, Wis. 53201 

H M vanicff s Inc , 6276 GrfltffilooP Terrace, Appu? 
Valloy, Minn 5Sl£w 

Hummer Inc., Bon 20*99, Wichita. Kane 6720! 
Huber Engineer mo Go , Bo* 17. Gaiva. Hi, 01434 
Hytviccn, Inc., Hf>6& Chandltn Blvd North Holly- 
wood. Calif 916^1 

Jut Industries Inc 420 1 Scuffl Congress, Austin 
Tex 70745 

jmj Etoctrohcs Ctirp 44 is Hrghiir* etvd . Qfciaho- 
ma City, Okla. 70125 

Knylor Ernnfoy Product. 191B Menalto Ave . Menlo 
Pirn. Cm.f 94025 

Uymfln hkilal Produc!*. 1 S Meadow, South Norway. 
Conn. Q&B56 

Marathon Electric V eludes Ltd . 6305 Lc CrouwH Bt, 
Montreal. HtP 2A2, Quebec. Canada 
Palmer Industry, lox 70? Union Sfalton. Er-dcod 
N y 13760 

Pakmer Sales A Service Hit.. 304? W#*t Coh#r Si 
Phtjon.il. Anr 60017 

Quincy- Lynn Enltnipiisos Inc., Box 26081, Phoenix. 
Anr 05020 

R&flJ Electric Vehicles. 727 N E Filih Ave . Gaines- 
ville, Fla 32001 

South Gras* Techrvjtogy inc., 5553 Hollister Awe., 
Golata. Cam 93017 

3-e Vehicles, Bex 19400, San Diogn, Calif 02110 
U.5 EhJClnwjr Coro , While Pond Hd„ Alligl. Mfeus 
0T331 



Tbit car's never waited on a gat line! 



Charging connection is at old tank till. 



pipes, muffler, radiator, smog conirol. heater 
core, alternator, voltage regulator, starter, air 
cleaner and engine block) Nongasolino-re- 
l&ted systems, like steering. brakes, hydtau- 
iic clutch, rear and. shocks, and ml error corn- 
pone nls Hi ke I he speedometer) were left 
mtacl The back seal was also retained for 
passengers (though with lass leg room space 
lo accommodate lour of ihe total of 1 2 propul- 
sion batteries) . 

The trunk compart menl was then prepared 
Tor eiqhi 6 -voll (244 A Hi Trojan goll-eart bat- 
teries. weighing a total oi 592 pounds One 
extra le .ii spring was added lo (he rear mem- 
ber to support the extra weight. Two safety 
devices were also installed in the trunk, a 
400 -ampere fuse and a large switch that 
could be manually turned oft Irom ihe driver s 
seat. These iwo safety devices were then 
wired in series with cables routed beneath 
the car to ihe engine compartment The irunk 
was finished off by installing the batteries 
(with steel cl amp -down rack) and an electric 
plug in place of the gas-tank lifter. Refueling 
would henceforth be wuh electricity, 

While I was working on ihe trunk camparl- 
moni. a follow EAA member. Bob Steinteld 
was working on a special adapter plan* ' for 
coupling the existing four-speed transmis- 
sion to ihe d 0 - o indue motor (a 30- hp 
2CM77 alrCfrtk starter-garter atari, The 
adapter plate had been originally casl to fit a 

fPir.y :*} turn (o p a pa 2QflJ 



A couple of years ago I decided Id be 
ready for any shortage of gasoline and 
considered converting my 1972 Dalsun se- 
dan to electric. W didn't take longlo learn that 
the technology was available i joined the lo- 
cal Electric Aulo Assn. (EAA). whose SO 
members had already converted over 20 au- 
tos to electro. 

I was suit a bn apprehensive about fearing 
apart a perfectly good gasoline car thar was 
getting over 33 mpg in town But late played a 
part whon ihe Dal sun blew ils head gasket | 
decided m lavor of conversion to electric 
rather lhan put more than S7QC into *1 (ihe 
rings wgrp also gomg) only to Still be depen- 
dent on gasoline 

I went ahead Tull speed First to go were 
more chan 375 pounds of gasoli ne- related 
components (gasoline tank and lines, taii- 



Etghi of 72 batteries are In Ihe trunk. 
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Driving the 1980 



by Gary Witzersburg 

DETROIT AUTO EDIT0F- 



JLl m rst glance, RM's full introdtic- 
lion seems upmetHl'ni, esptviaih 
sifter the April A -car premiere see 
Lifti . K'i i i.M' IWSti i l-lti • i 

C*tm jwrix, M ti v "71J ■ Rut there’s ;l Ini 



PM id ot. b-'itgtr 




more than X-eatv from the < hmera) iti 
IPSO. Although much of what's new is 
hidden under the ski to there are sev- 
eral new mode Is and some mu eh” re- 
vised elder ones. 

Topping the list i.f u i ■ rami new 
Cadillac Seville on the excel lent front- 
drive Eldorado chassis. It may look 
nitii with :ts classic; KolU-Koyce rear 
styling, but thcnje who buy it will find 
in slant sttttUf in the $ 20,000 luxury 
class. 

Next is a complete revision of the 
big-ear lineup from ' ’bevy's Impala to 
Caditlai " s top-line f! rough am. Featur- 
ing more squared-off root" lines, lower 
hoods and higher rear decks fur belter 
aerodynamics, subtle front and rear 
design ' hnnges and a bust of engineer- 





Cadillac Seville's swoopy rear dee* un- 
closes more space in trunk, F/onl'iwheel 
drive Increases interior roominess and 
standard engine — ihe $. 7-liter VS diesel 
— boosts mpg. GasolinP-tueled 6.0*11 ter ‘VS 
wi ih dig Pal e to etren i c hi. is op lion al engi ne . 







injjr i m] wti Yemen ts, these Family-size 
ears are | {10 to 2tH> pounds lighter :lih I 
deliver a niile-per-piill'Hi or so hotter 
furl even- any Mien their pruderesscjr.H 
— despite lUSO's much t m ay her emis- 
sions stu ndards. 

ftuiek find Olds have new four-door, 
note hi jack, midsize sedans In replace 
llit* unpopular aerobuck Century amt 
Cutlass Four-doors, while Chevy ami 
Pontine oiler iurboehunrei] versions 
of their Mu ntu Carlo* Firebird and 
Trans Am, res per- lively. Chevrolet's 
Corvette sports car Features unique 
m?w front and rear bumper designs 
that font rihute to a TV'i pound weight 
reduction, and a clear irr, more ellk lent 
appearance. Subrompnet Chevotte 
jP : u .' r.r rn."i 2jKj 



Pontiac Catalina coupe gels formal roof lire, more aerodynamic from ond 
arid 100-pound shave. Safari wagott car be Ordered wvith S. 7-liter diesel VB. 




Driving the 1980 Ford and 



by Gary Witzenburg 

DETflOlT AUTO EDITOR 




T here's another now T-Bird., Its 
unlikely thiit any other single 
car could have undergone so many 
major changes in eon figuration in 2 m 
years of Life t yet still maintain such 
mystique and image. 

For the 1Q80 version, Ford engi- 
neers and designers have succeeded 
in creating a t ar in which owners oi 
the old one would feel right at home. 
The ride, interior quietness, room 
and comfort are at least as good and 



better in some ways. This goes for 
the T-Bird and the essentially iden- 
tical Mercury Cougar XH-7, since 
the cars share the same body and 
mechanicals. 

T-BIRD AND COUGAR Xfi-7 

We found handling to he much im- 
proved. due to the more reasonable 
size, lighter weight and superior 
strut -type front, and four-bar link, 
coil spring, rear suspension sys- 
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Lincoln Conti mental Mark VI 
is now available as a toiir- 
door sedan (.left). Rve-Mei 
V0 Is slandard on Mark VI 
and Continental models, 500 
pounds lighter than Iasi year. 

Ford Pinto with Rattye Pack 
(right) is Ihe sporty setup. 

In standard Irim, Pinlo is 
Ford s value-packed, basic 
transportation machine. 

Ford Mustang in Ms Cobra 
clothing' (far right! Is the 
closes! to owning an indy 
pace Oaf- Olhor models let 
you pick economy or luxury. 



( 





Lincoln-Mercury models 
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tcm?, Styling in purposely chunky 
and massive-looking, to give the vi- 
sual impression of greater siae. We 
like the cars' generally clean shapes, 
but can't appreciate their overlarge 
taillampSp thick-padded half-vinyl 
roofs and the tendency toward ex- 
cessive chrome overdecoration of 
the higher-priced versions, 

A new 4.2-liter (255-cu.-in,) VK en- 
gine and three-speed automatic 

rPJedse turn to pttg-i 



Turbocharged 2.3-iiler Four is among the powerplants that 
are available in the Mercury Zephyr Z-7 sport coupe. 








«= Driving the 1980 Dodge, 



C hrysler Corp. enters the new decade 
with several new cars, new faces, 
new nameplates — and nuances. 

The Chrysler Cordoba and Dodge 
Magnum have been entirety changed, in- 
cluding the Magnum^s name, which now 
becomes Mirada. Both the Cordoba and 
Mirada are smaller outside, larger inside 
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and SJ>0 to 4( H) pounds lighter than before. 
Plymouth revives its full-sized Gran 

Fury hne for 1980. The Fury had gone 
into hibernation during 1979, For 1980, 
the Gran Fury returns to share the 118.5- 
inch w heelbase of the 1980 Dodge St. Regis 
and Chrysler New- port /New Yorker, 
Other 1980 changes for Chrysler Corp, 



cars come in the way of refinement* and 
facelifts for the Aspen, Vulare, LeRarun. 
Diplomat, St, Regis, Newport and New 
Yorker, plus a Det « mw. > puckagt • for i he 
Omni 024 and a Turismo optic n for the 
Horizon TG3. 

Here's a car-by-car, point -by-jxiim 

ru rw to win on all 1 980 C ' h ry si e r f. '< i rp. o ffi r- 





VW ■ 



DcKlge D-5Q. Fikc Plymouth Arrow pickup, 
gsls mOr? goodies for 1 980. Sport 
versions of the Mitsubishi-buifl 
pickups hove five -speed slick 
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Colt HS hatchback is front-whcel-drivi; Mitsubishi -made mini 
that was introduced with Plymouth Champ last year. 




Chrysler LeSarqn four-door is on a 1 12. 7-inch wheelbase. bu( 
new coupe modef is 1 08.7 inches between the wheels 




Plymouth Horizon TC3 is same U S, -built. froni-wheei-d rive 
hatchback coupe that pined Horizon sod Fin models for '79. 




New Sport package on Omni 024 is the De Tomaso, named lor 
designer. Sport version of Plymouth TC3 is ihe Turisnio. 



Plymouth and Chrysler models 



ings r Ami since Dodge cars all have twins 
in Chrysler-Plj'moiith linen, well examine 
grutt ps a f si bli ngs rat her t ha n i m Ij v i r I via J a 

CORDOBA/MIRADA 

Chrysler ’s new J-body stands approxi- 
mately ri inches shorter than lust year, its 
wheelbase down 2.3 inches to 112.7. 



Average weight is now 11350 pounds. 
Standard engine: the 225-eu.dn, Slant 
Six. The 31W and 360 V8s are optional in 
the Dodge Mirada, while the Cordoba 
lists only the 3 IB. 

All 1BWJ J-cars futile with Chrysler's 
new wide -ratio Torque Hite, This auto- 
matic transmission uses lower (numer- 



ically higher} first- and second-gear 
ranges with higher shift points, Third 
range has an automatic lockup feature 
that engages at 32 mph, This lockup 
prevents fuel -wasting slippage at cruis- 
ing speeds. The wide -ratio Tore jueF Lite 
gives good off-the-lint 1 acceleration even 
(Please r-jrn fo D4u n 2- 16> 
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Station wagon (above} 
is easily recognized 
as rear-wheel drive 
Concord by Els normal 
amount of ground 
clearance- New Cagle, 
seen on Ws cover 
last month, is a look- 
alike, bill easily rec- 
ognized as tit* 4wet 
car by its additional 
ground clearance. 
Familiar Spirit sedan 
(right}, little changed 
lor 'BO. pulls oil rainy 
test track for photo 
with author a| Ihe 
wheel. New Four, 
standard on Concord 
and Spirit, is 2.5-liier, 







W e predicted a pretty pood year 
for American Motors a year 
ago, and ho far it 'a been respectable, 
if not spectacular. The new, little 
Spirit started off a bit slowly, but 
fuel crisis woe# boosted its fortunes 
over the summer, even while knock* 
hig a hole in Jeep's. Things yould he 
better, hut sat least America's smull- 
est automaker has been making a 
profit in the face of mushrooming 
government requirements, econom- 
ic uncertainty and concern over fuel 
prices and supplies. 

Now TA r c‘tl go farther out only the 
proverbial limb and forecast an even 
better mode year for the folks from 
Kenosha, Win, They've got a nice 
four-way attack for the TO models: 
■ hi rat o f f . t he y ' v e g< »l a unique an d 
(we believe) highly desirable prod- 
uct in the fu I i -t i m e f o u r - wine e I - d r i v e 
Fugle. At tlie wheel we were con- 
vinced that you can have youi Iwd 
and comfort, too. Our test drive (de- 
tailed in last month's report) con- 
cluded that, while the Fugle is not 
built to he crashed and thrashed 
through the outback, it will take cm 
terrible trails, no matter how deep 
in mud and snow. And it will gel 
through without need for the extra 
size, weight, t itle harshness and fuel 
consumption of h truck -type 4wd. 

■ Second, they've now got the pep- 



py , Ponti ac - hu i It 2 ,6- 1 i t e r, fo ti r-cvlin* 
dec engine in both Spirit and 
Concord, It's much better suited to 
those cars' siy.e and weight specs 
than the previous smaller, shakier 
and noisier YW-based Pour. 

■ Third, they've adapted this same 
new Four to Jeep CJ models (com- 
bined with a new standard four- 
speed transmission), creating a 20- 
plus-mpg Jeep that is every bit as 
useful — and as much fun to drive — 
as the six-cylinder version, 

■ Finally, their Buyer Protection 
Plan is still the only “full*' warranty 
in the business, and last May they 
added America's first three-year 
co rro*t on wa rra n ty . 

I fall thm doesn't give people snmr 
good, incentives to start thinking 
A M C, t li-t ire's m o r e . T h r j no vv 2 ,o - 1 i te r 
engine, though larger, is slightly 
Lighter than lost year’s. 2-liter mod- 
el, and its cross-flow head and other 
features provide better perfor- 
mance, along with im proved EFA 
city fuel economy. Four -cylinder 
California earn und all six cylinders 
have computer-control Led carbure- 
tors for better economy and drive- 
ability, even with 1980"* much 
tougher emissions standards, and u 
fuel-saving "lock-up" torque con- 
verter cornea with every AMf! auto- 
matic transmission, except Kagltfs. 



Four-speed (instead of three- 
speed) manual transmission is now 
standard on all AMC passenger cars 
(again excluding Eagle, which is cef - 
lifted as a multipurpose vehicle). 
One unfortunate effect of the ever- 
t i gh to n i n g C A F E ( Co r po r a to Aver- 
age Fuel Ecomimy) standards, how- 
ever. ns that the zippy 304 VS is on 
longer available in AMC cars. 

The reason AMC has m much con- 
fidence in its cars' rust resistance is 
the extent to which the body engi- 
neers have protected rust- sensitive 
areas. Inner surfaces of the hand, 
dec k lids, Lift gates, door panels and 
associated structures are galva- 
nised steel for 19H0. Front fender 
inner liners are plastic und petro- 
leum wax coatings have been liber- 
ally applied in other key location a, A 
new exhaust system for all AMC 
cars uses Long-lasting, rust-resis- 
tant aluminized steel pipe, in addi- 
tion tn the stain less- steel catalytic 
eon verier housing. 

New options we like include power 
windows, six- way power seats, a 
leather* wrapped sport steering 
wheel, cruise control with the four 
cylinder and automatic transmis- 
ftion, and a new premium sound .sys- 
tem for stereo-equipped Concords, 
Kp i H ts a n d A M X h , T 1 1 e sy stem has 

f PIQ . MQ t\jrri J.;j pay*} P JFt) 




American Motors 
showrooms arc now 
Stocked with LcCars. 
the fronl-whuel- 
drive minis from 
Ho nu uli of France, 



Spirit lift back 
(below) gels interior 
changes lor comfort 
end convenience, Re- 
clining buckets are 
now standard on DL 
end Limited models. 
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How to survive... 

When your car turns 

Your life could depend on what you do the first minute after a freak accident 



by Ed Fales 



W e live in a nation of safety ex- 
perts. We're told all about 
blowout control, power skids, colli- 
sion avoidance, defensive driving, 
Gut we’ve had little advice on three 
of the grimmest automotive emer- 
gencies — emergencies in which 
driving skill won't help you, 

What do you do when you're 
caught in a burning car, trapped by 
a falling power line, or imprisoned in 
a car that's just plunged into deep 
water? 

Safety experts told PM what they 
would do. Their basic message; You 
can survive these emergencies in 
many cases. They also warned, 
though, that in these challenging 
situations, some of the survival 
techniques tkemsetve» carry risks. 
So you must be doubly aware of 
what to do and w T hat can happen in 
such emergencies. Understanding 



the dangers in advance can help you 
devise your own escape plan. 

A hotwire on your car 

The time to keep up your guard is 
during those blinding windstorms — 
summer or winter — that knock a 
“hot wire" off roadside poles. 

Let's say you dodge a broken 
branch. Suddenly a big, ugly wire is 
scraping over your hood or roof, or 
lying under your car. It may be 
sparking and writhing, or it may be 
as quiet as a sleeping rattlesnake. 
But never assume it's dead . 

The advice you usually hear is: 
Stay inside the car. It’s pood advice, 
as a rule. Tires are good insulation 
(unless your car is rim-deep in wa- 
ter). 

What can be instantly fatal, of 
course f is to open the door and put 
your foot to the ground. A typical 



roadside power line may carry 
12,000 volts. Since it's usually bare 
of insulation, when it touches your 
car the vehicle itself may become 
charged wdth 1.2.000 volts, which is 
like dynamite waiting to go off. If 
you touch ground, you complete the 
circuit; the car current hashes from 
the wire through the car, then 
through your body. Rubber soles or 
gloves won't protect you. 

But suppose you see the wire al- 
ready on the ground — and not 
sparking. Isn't it dead? Hasn't the 
short circuit, when the wire touched 
ground, tripped circuit breakers in 
the Line somewhere? Not necessari- 
ly. The trouble is, even though some 
current may be escaping to the 
ground, it may not be enough to trip 
the breakers. 

Or suppose you look up at the pole 
and see the “hot" wire still in place 




Assume all surface* are 

electrically charged. 



if you must exit, jump 
at far aa possible from 
oar, away from power 
4lne, Keep feet together 
a* you jump. 



POWER LINE SNAKES 
ACROSS YOUR CAR: 

If possible, slay Inside. Await help. 






Tires help 
inauiate car. 



* 



_ 










into a 

* 'Double team" blaze 
from opposite side* 
of car, using ABC 
exginguishefs. 



FIRE RAGES UNDER YOUR HOOD: 

Shut off engine. Get out fast 




Stay away from puddles. 
Don't touch victims 
of electrocution. 



(usually it's the lone wire mounted 
on a wooden pin ofi the very top of 
the poleh The wire about three feet 
below it is the "'neutral'' wire. And 
you see clearly that the neutral wire 
is the one that's dangling'. Is it safe 
to get out? 

You may be in a safer situation. 
That's because the neutral wire is 
supposed to be safely grounded ev- 
ery few hundred feet. But don't take 
a chance. The wire you see may be 
tangled with the hot wire elsewhere. 
Or, wires along this particular road 
be strung differently. Stay in 
car. 

Your ur\t piphlem may be to stop 
other cars before they contact the 
wire, or mess it up, or before some 
would-be rescuer rushes to help you. 
Flash your lights rapidly. Shout. 
Use your horn. Wave people back. 
Use your CE radio to call the police 
and ]. lower company. Or have .some- 



one else use theirs. Keep others 
away, and wait for official word that 
power is off before you walk away. 

But suppose you must leave your 
car— because it*s on fire. Experts 
told us that it can be done, although 
it's risky. You'll have to jump — and 
in such a way that no part of you 
touches the car when your feet 
touch ground. 

First, be sure you know where the 
wire is. At night use a flashlight 
from inside the car. Jump where the 
wire isn't. And as far away as possi- 
ble. Be aware when you leap that 
the ground near the fallen wire may 
also carry a charge. This, engineers 
say, should not extend very many 
feet from the wire — if the ground is 
dry. A wet road may carry more of a 
ground charge: the potential shock 
depends on how much current is in 
the wire. 

Power company engineers ad vise 
trying to jump so you land with both 
feet close together: The potential be- 
tween them in the ground could be 
considerable if you land with feet far 
apart. 

But any kind of movement near a 
live wire can be risky. The dangers 
are illustrated in one case, cited by 
the National Safety Council and re- 
ported by Norfolk Daily News writor 
Gene Gaddie: 

A power line fell on a car, driven 
by Girl A. Boy A, sitting next to her, 
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ate, with doors blocked by bodies, 
si he Lowered, ji rear window and put a 
hand on the roof. She pulled herself 
out the window, face up. She braced 
her feet, and shoved aw hard as she 
could. 

It's a lough way to leave a car. She 
L'iinie to in u daze, un sure how she VI 
escaped, But she lived, because 
she Vi managed to reach ground 
without aJsu being in contact with 
tin- car. National Safety Council ex- 
perts say her case shows t he impor- 
tance of: ill. never touching other 
victims and (2), jumping clear if you 
must jump. 

Your car catches fire 

Experts like New York State's Mo- 
tor Vehicle Department’s l 'h strips 
Bostick and the National Fire Pro- 
tection Assn. + s Paul Sawin have 
what 1 call the three-letter rule: 
t;H(> F'lipt the hi- 11 out"). Ii h s also 
the urgent advice of the F.N. Fire 
Ad mini strat ion’s Hugh Maguire. 

But there are right and wrong? 
ways to (] BO. First, shut off ymir en- 
gine, if you don’t, the fuel pump will 
keep sucking gasoline, and your fan 
will keep blowing air on the blaze, 

Si.'t.'i Old, in /i t (i uffiinruf to thfitL-. 

Where's the tin*? In one of the seats? 
Then open the windows fast before 
upholstery fumes overcome you, 
Vse an extinguisher, The National 
Fi re Protection Assn, suggests 
keeping a 5-pmmd A HI ' [nll-pu rpese) 
unit within easy reach of the driver. 
Extinguisher chemicals, the assocF 
at Lon says, wmPt hurt you. 

If the lire's in the engine, it may 
stay there for quite a longtime —un- 
less someone pops the hood. This 
feeds air. and a smoldering tiro can 
roar into a full blaze. So. if you de- 
cide to light all engine tire, lieware 
of a hot blast when the hood opens. 

Two extinguishers are far better 
than one foi such fire a. One extin 
gui slier can push fire from one side 

{Pfaaxfi tinn In- c-.fa jq P'OQj 



It doors arc jammed, 
shatter a window. 



Air bubble may move 
temporarily Info trunk. 



T urn on headlights or 
flasher* (o aid rescuers. 



toward engine. 



When water rises above 
doors inside car. you 
may find them eefty to open 
lor quick escape. 



stopped outside. Then he fell hack 
inside, dead, with his feet evidently 
still touching the' ground. He had 
closed the circuit hr tween wire, car 
and ground. 

Girl A reached to help him. Sparks 
danced between them, and she wa> 
killed. In the back seat. Boy R. on 



the left aide, told Girl R: "I’ve got tu 
get you mar Su he tried to jump 
clear, but slipped. As his feet 
touched ground, he tried to steady 
himself with a hand on t he car. He 
was killed instantly. 

Girl B saw lire on the hood. Sparks 
came from rill three victims. Desper- 



YOUR CAR PLUNGES 
INTO DEEPWATER: 

Exit quickly through windows, sun 
roof or rear hatch— not doors. 



Most cars float a 
or two, remain upright. 



Dr, Paul! B. MacC ready 
Jr., designer of Ihe 
Gosum^f Albatross 
and project leader. 



THE OIANNEL CHALLENGE: 

Engineering a 
manpowered triumph 



In one near-fell swoop, the 
Gossamer Albatross made its 
lanky pilot a hero and 
the plane's designer a prophet 
of the Low-Energy Era, 

by Bill Allen 





E arly on Juno 12 this year, 26- 
y e & r- old, , si x -foo t „ 141 -po un d 

R ry 6,11 Allen pedaled the 75-pound 
Gossamer Alhatroxx 22 miles across 
the English Channel to win the 
Royal Aeronautical Society of 
Britain's £106,000 prise provided by 
British industrialist Henry Kremer 
(perhaps worth upwards of £222,000; 
depending: on currency fluctuations 
up to the September awarding:). 

Pilot and craft flew slowly ami si- 
lently— almost languorously it 

seemed — with the 13-foot propeller 
tuniingnot even twice u second. But 
there was nothing leisure I, v about it: 
For 169 minutes, Allen unceasingly 
pumped 77 to 93 times a minute to 
spin the prop at 95 to 1 15 rpm, and at 
the end used just one foot as agoniz- 
ing leg cramps overtook him. Main- 
taining a 12-mph airspeed and an es- 
timated average 0.34 hp output 
(rather than the 0,27 or 0.28 re- 
quired in calm air), he occasionally 
bucked 7- to 9-mph headwinds and 
once changed course by Mo" to avoid 
an enormous tanker'3 turbulent air 
wake. 

(t was equivalent to you or me sus- 
taining 21 mph on our bicycles for 
169 minutes without rest. 





T*m&: 7: as a.m. About 
to quit after lighting 
near-surf see turbulence, 

-have 




An extra quarter mile 

He could have opted for a merciful 
"crash 1 ’ on the rocks at first landfall, 
but doggedly ran along shore anoth- 
er quarter mile or more, pulled 
around a breakwater, and touched 
down lightly cm smooth beach. 

A quarter mile off Cap Cris-Nez> 
Albatron# designer Dr. T’uul R, Mac- 
Cready Jr. saw the prop slowly stop 
and felt "relief that it was all over, ;Jf 
but not any great new elation" at £ 
winning. "Ever since first doing the * 
design on the back of an envelope/’ o 
MacCready said, "it was obvious ^ 
that that plane could do the flight." t, 
It had been only li question of how a 
and when, "It was just nice that it ? 
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succeeded on the first try , , . a mira- 
cle + . . quite surprising." 

Five other contenders of various 
nationalities had registered for the 
Channel attempt and two non regis- 
trants were reported well along w ith 
construction {page 83* April f 79). 
However, nobody else showed up 
ready to fly. It was an all-MacCrea- 
dy show, 

"MacCready is an extraordinary 
catalyst," says British man pow- 
ered* flight authority Ron Moulton. 
Around him formed a 17-man team 
with widely varying aviation and bi- 
cycling experiences. Sponsorship 
was arranged with the Du Pont Co.* 
which reportedly spent as much as 
$700,000 to cover transportation to 
England, boat support and commu- 
nications, and supplied some con- 
struction materials, 

Englishmen volunteered boats 
and themselves, France organized a 
reception and streamlined im- 
promptu customs procedures. Ra- 
dar, distance measuring equipment, 
and a master navigator aboard Mac- 
Cready 's borrowed chase boat di- 
rected pilot Allen by radio. A doctor 
and resuscitator also went along. An 
instrument created by Polaroid en- 
gineers from the acoustically fo- 
cused SX-70 camera gave altitude 
readings to plus or minus three 
inches. Germany's Dr. Richard 
Eppler supplied a crucial new pro- 



peller airfoil. Thus the epic flight 
w r as an international effort — right 
down to the previous night's Chi- 
nese dinner which "fueled" the en- 
gine for the trip. 

The event occurred 72 days shy of 
two years from Bryan's completion 
of the Kremer figure-8 course for 
fSO.OOO with the pioneering Gossa- 
mer Condor (I Pedaled the Mile to 
Aviation^ Big Prize, page 100, Dec. 
’77). Hut MaeCready’s second hu- 
man-powered airplane was many 
years ahead of his first in sophi atica- 
tiori, although similar in the basic 
design. 

The aluminum tubing of Condor** 
structural frame was replaced with 
tubes of carbon filament. You can't 
buy this kind of tubing, at least not 
with thin walls, 

MacCready describes the team's 
solution: "You get the carbon mate- 
rial in a preimpregnated form, 
where all the fibers are lined up to- 
gether in an epoxy material — a soft, 
flexible cloth. You wrap that in 
strips around an aluminum tube di- 
agonally— one layer one way, one 
layer another way for three to nine 
layers. You put it in an oven and 
that softens the epoxy and makes it 
set hard. Then you put the whole 
thing in an acid bath to dissolve out 
the aluminum," Structural tubes 
were joined by butting ends over a 
foam insert, tightly wrapping Kev- 




After finding the going much eas- 
ier higher up— where theory says 
it should be herder to fly— Altai 
still had to maneuver around a 
large ships wake turbulence, 

Wearing the French coast, he was 
beset with agonizing muscle 
cramps. Pedaling wllh one leg, hq 
skirted a rocky coastline, found a 
fist stretch of sand behind a Jetty 
and put the Albatross down, scat- 
tering a horde of well-wishers. 

The aircraft broke up on touch- 
down, but homebullt replicas may 
soon appear (see text). 

lar cloth around it and epoxying 
that* 

"You might be able to get a factor 
of two benefit in strength vs. weight 
with carbon filament tubing*" notes 
MacCready,'" but we compromised 
and obtained a weight saving of 25 
percent and a strength improve- 
ment of 50 percent in contrast to alu- 
minum tubing.'" 

AJbafraffa was not "floppy, baggy* 
and wrinkled," like Condor. Tenail- 
ized Du Pont Mylar was used. When 




In Germany manpowered flight is 50 years old 



Creek I for I he first manpowered (light without launch assistance is usu- 
ally given so a team of engineers from Southampton University, En- 
gland, for a short Might in 1961, Bui authorises generally agree that the 
first actual Wight occurred in Germany in 1929 when an athlete named 
Krause, aided by a bungee (elastic) cord launch, flew a manpowered 
craft some 250 yards or more. Several years later, two young German 
engineers investigating data on human power output compiled by the 
designer of that pioneering aircraft. Dr. Alexander Lipprsch, built a re- 
markable plane known as the ha Rosier- Vkhnger Muskatftiegor ( Mus- 
cle- fiver) — or "Muffi 1 lor short. Constructed long before modern plas- 
tics and composite materials were available, the Mufti werqhed in at 77 
pounds onty 2 pounds heavier lhan the Gossamer Albatross config 



ured (or I he Channel flight with Ks extra safety equipment aboard 

Mufli s weight included 1 D pounds el ballast earned in fieu ot a bun- 
gee launch-cord retrieval drum (under the rules of early German man- 
powered-flight competition, which allowed energy-storing launch de- 
vices provided they laff ground with the aircraft). Without this added 
weight, a refined Mufti might wall have been capable at a Channel flight, 
Evan with it, it was tor decades unmatched as a manpowered proto- 
type Following the successful Channel Might, PM contacted one of the 
MoiH ' s designers. Franz Villmger, who readily gave us some delails. 

"In May of 1934 l joined Junkers Aircraft In Dessau as an engineer in 
the stress deoartmeni and there met my colleague. Helmut HaessJer 
He told me ol itie prize ot 5000 marks offered by the Frgnklun Poly- 





bent tightened, it shrank more span- 
wise than from front to rear (which 
would distort the airfoil)* l Us the 
same Mylar used as a base for re- 
cording tape. About $6 worth cov- 
ered the aircraft. 

At its cleanest, Albatross had a 
glide ratio of 30 to 1 near ground, 
and 25 to 1 higher. Sink rate was a 
corresponding 6 and 7 incAes per sec- 
ond (theoretically it would take half 
an hour to descend 1000 feet). But 
the year-old, oft-flown, sometimes- 
crashed aircraft had deteriorated to 
about 33 to 1 by mid-June, MacCrea- 
dy thinks, and turbulence may have 
decreased performance another 20 
percent* Thus Allen found flying 
easier at an altitude of 12 feet even 
though 10 percent leas power would 
theoretically be needed at two feet. 

Training the powerplant 

As with any airplane, the power- 
plant got as much attention as the 
airframe. Allen trained under Long 
Beach State University^ exercise 
physiologist Dr. Joseph Mastropao- 
lo. Besides daily bicycling, Bryan pe- 
riodically checked out on an ergome- 
ter — a stationary bicycle-like device 
which measures power output. They 
found that he had his best power-to- 
weight ratio at 137 pounds (at which 
he flew the 1,35-mile Kremer figure- 
3), but would be better tuned at 141 
fPfea-se turn Jo .page 229) 



lechnical Society for the first closed circuit flights of a manpcwered 
ai rcrafl around two points 500 meters apart. Requirements for this fund 
of flight were .largely based on data provided by Lipprsch suggesting 
thai a man could produce 4.5 hp ai peak and sustain Z hp for five 
minutes. [Ed. note: Villager and Haessler found Lippi sch's figures to be 
inflated by about 400 percent. Their own evaluations of human power 
output agree almost perfectly with today’s scientific data.) 

"Our joint efforts led us to a wire-bracad. shoulder-wing design. The 
wings were free to pitch with respect to the fuselage either separately or 
together . One wire ted from the lop of the propeller pylon to each wing 
and two wires from the bottom of the fuselage ran to the same point; the 
fittings on the wing spar where these wires met formed a bearing. Two 
short push rods connected the leading edges at the wing roots lo the 
pilot's controls— when the wheel was turned the wings changed pitch in 
opposite directions for lateral control. 



"At first, we also used the wing for pitch control but later added a 
normal lp.il-pla.ne elevator, Wo tried to make Ihe fuselage cross section 
as small as possible and so chose a pilol position lilted almost 90 p back 
from a normal cycling po&ilion. He could see only 15* right or left of 
forward. 

"We used knot-free spruce for all wing spars and fuselage Irenes— 
some cross sections as small as 0.1 6 by 0.24 inches. The wings were 
covered by a light, silky batiste fabric intended for line bed, linen We 
made our own pedal cranks from thin tubular steel, and these weighed 
less than half Ihe weight of the lightest alloy cranks available. " 

The Mufflf flew often aver the next several years, achieving a best 
flight of about 2330 feet (50 seconds) at a small airfield near Me Imogen 
in 1 937. With characteristic precision, Herr Vil linger notes: "We must of 
course subtract the effects ol the catapult start, about 1 65 feet, and the 
final glide of 246 feet. Bui you can say we were partially successful." 




Built of spruce and bed linen, 
the Mufti was aft successful fn 
Ita day a* 4fbatross Ift now. 
Amazingly, lu wingspan was 
teas than halt that of MacCree- 
cfy's designs, and the much 
smaller propeller could turn at 
600 rpm Best flight was 2330 
feet over 50 seconds In 1»37, 
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How new outboards squeeze 
out more performance 




H ow do (hey do il? Where is the added 
horsepower coming from? There is 
no doubi (hat (he increase in power is 
(here — pul (he newest motor on the back 
of one boat and then match ■( against the 
same si z& and weight rig of a couple 
years ago Race them side by side and 
the new mill is going lo win Go into a 
laboratory and run the same 
comparison tests wiih dyna- 
mometers that read shah 
horsepower and lueHlow me- 
ters that measure consump- 
tion, The latest engines are 
also going lo show more out- 
put per each gallon of gas 
consumed. 

For anyone interested in 
performance, getting more 
horses out of a block ol metal 
can be more impressive than 
pulling rabbits out of a hat 
'"What's the secret?" PM 
asked the lop engineers of the 
outboard motor industry. 



Two-cycte engineers have 
tricks to hide a herd of 
horses under the hood 



by Bill McKeown boa: nc editor 



These refinements produce more ihan dou- 
ble horsepower from same- size package. 



Competition plus 

Racing has been the prov- 
ing ground, they claim, tor 
many ol the power- producing 
refinements Although only a 
small fraction of outboard own- 
ers race their rigs, develop- 
ments that have been per- 
fected by factory engineers 
and teams on the speed cir- 
cuits are now incorporated into 
every new engine. 

Gary Garbrecht, director of 
racing and high performance 
for Mercury Motors and Jack 
Leek, who handles the same 
assignment for Outboard Ma- 
rine's Evinrude and Johnson 
divisions, pul to the test im- 
provements that may squeeze 



TWIN CAR 
HLJRETORS 
A NO tuned 
A tft SILENCER 
AIO COMBUS- 
TION 



STRONGER C RANKS HA F T. RODS. 
BEARINGS INCREASE RPM, HELP 
AGO 23 HP 



IMPROVED 
CARBURETOR 
JETTING. 
TUNED INTAKE 
MANIFOLD. 

COMBUSTION 
ADD 25 HP 



ADJUSTABLE 

engine 

HEIGHT. 
POWER TRIM, 
CONVERT 
ADDED 
POWER TO 
MORE MILES 
PER HOUR 



s 



a little more endurance and miles per 
hour out of an engine on a racecourse 
and later go inlo every production out- 
board. Hours ol fulhthrottle competition 
show if the research-and-deveiopment 
ideas are going to perform in the field 
The results for nest year include the larg- 
est Mercury ever built, a new Merc 225 
hp, plus 235s from Evinrude i 
and Johnson and 140 hp from i 
Chrysler. And, il the energy all- - 
u al ion ever settles down, there \ 
are even more muscular ma- ■ 
chines waiting in the wings. 
The Johnson and Evinrude ’ 
235s are leaping irom 149 4 to < 
16Q.3-cu.-ir, displacement. 



DU A L MOTOR 
COVER AIR 
INLETS AID 
BREATHING 
FOR 

Combustion 



INCREASED 

CISP LACE- 

MENT, 

FOFt-CEU 

PISTONS. 

BETTER 

GASKETS. 

COOLING 

GIVE 

BONUS 3? HP 



TUNED LENGTH 
FOLDED EXHAUST 
MANIFOLD 
RELIEVES 
BACK PRESSURE. 
ADDS 

HORSEPOWER 



EXHAUST 

MEGAPHONE 

EXPANSION 

CHAMBER 

HELP BOOST 

25 HP FROM 

COMBUSTION 



POWER-MATCHED GEAR RATIOS. 
REDUCE FRICTION. 

ADDS MORE HORSEPOWE R 



THROUCH-Hufl Exhaust, 
TE f LON COATFD MATCHFD 
PROPELLERS HELP 
CONVERT HP TO SPEED 



Up 180 percent 

Take a look at a 50- hp John- ■ 
son Sea-Horse kicker of 22 : 
years ago, compared with one 
slightly smaller for next spring. 
The 1956 and T9B0 models i 
are boih V4s. The 58 had 
70.7~cu.Hn. displacement and 
the new one for 19BQ will fit : 
99.6 cu. m. under the same 
size cowling. Cranked up to its 
rated 4000 rpm. that early mo- 
tor turned out its respectable 
50 hp. This year, at 5000 rpm, 
the new model is a herd of 
horses more— 90 more, for a 
total of 140 hp from the com- 
pact package 

Chief Johnson engineer 
Don Ku eny estimates sources 
tor all that horsepower this , 
way; About 23 hp is a result of : 
higher revolutions per minute, 
ail-owed by a stronger crank- ■ 
shaft, connecting rods and I 
bearings, all balanced by com- 
puter assistance. Improved lu- 

iPir.' d run' i'l- Li.j Or? .VR 1 I 




Two in-Irina cylinders and 50 Inches of piston displacement can 
turn out GO hp in this new motor, scheduled for next spring. 








Largest of the Chrysler outboards, she HO tip Charger has i>bw 
Styling, power irim/tiU, choice ol aluminum prop option*. 



New lor Inilatables and other small craf I, Mercury's 36-pound 
water-coaled 3.f> hp uses CD ignition and minimum fuel. 




" * ■: 









V. 






. ■* 



•I- 



Johnson's 15&-hp Sea Hor$a — as well as 
*75-, 200*- and 235-hp Vfi models — claims 
improved starling, economical running 



Bass' boats, I r k & Chrysler s Fin & Fun, that 
handle hlg power. tan be rigged with T,15- 
hp outboard for long -rang a fishing. 



Mmtmilts run moil ol a day on one lank 
ol gas. Johnson s cne-eyhndef 2 tip. 24 
pounds, has new forged connecting rod 
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Biggest Mercury ever, Ihe new Merc 
225 hp. can push a largo offshore 
rig at a brisk pace. A 9 8 mounted 
alongside takes over lor economical 
trolling at the lishing site. 




At Hershey, Pa., site of the world's largest 
automotive flea market, one man s junk is another man's treasure. 





Jtij 



T o old-car nuts like me, 
going to Hershey 
means going to heaven 
I've made the trek half a 
dozen times since 1970, 
and I plan to do it again 
this October— along with 
a quarter million other 
car nuts. 

I got lucky this year 
and tound a room only 
40 miles away trom Her- 
shey s hallowed ground. 

Hershey, Pa., isn’t exactly 
New York or Chicago 
when >L comes to finding 
accommodations for 250,- 
GOQ people. And the only 
reason I found one empty 
room in a Travelodge 4Q miles distant 
was that I had started phoning for 
reservations in January— lor a room I 
hope to occupy tor three days begin- 
ning Ocl, 4. 

I've done a lot worse. The first time 
I made Hershey, f slept in the back of 
a pickup truck. In 1973, f borrowed a 
Ford van and lived in that. That's not 
to complain, mind, I figure just being 



Due se rib erg competes in the cooccurs deJegance pan □! 



there is worth any inconvenience short 
oS out-and-out pam 

And Hershey can be a trial I remem- 
ber 1977. when it rained The swap 
grounds, which, cover T 1 0 acres of 
gently sloping hillside, became a mud- 
dy ooze with little rivulets running intg 
hail a million shoes. Tents fisted up oi 
came sluicing down Rusty fenders 
blended in with the brown oi the mud. 



People slogged around in 
- big plastic trash -bag 
ponchos 

Bui most years itdoesnT 
rain, thank goodness, and 
there's a great car-adven- 
ture leeling in the air- 
plus, sometimes, the mar- 
velous scent of Hershey s 
chocolate. Hershey is 
Chocolate Town, U.SA, 
and it's only coincidental 
that the tremendous Her- 
shey swap- meet and car 
show have taken over 
Milton Hershey’s planned 
communrty each iirst 
the tali meet, week of October 

Officially, it's called the 
National Fall Meet. Eastern Div. of the 
Antique Auiomobile Club of America. 
The AACA is one of this country's old- 
est and most respected o^d-car clubs, 
founded m 1935 by 14 hobbyists. To- 
day. the cfub boasts 44.000 members 
and holds nine national meets and two 
national tours in various parls of ihe 
country, the biggest one of which 
is the Eastern Div fall meet, hosted 






BOILER 

WAI£R 



BAFFLES 
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OH BURNER 
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CAN RE USED 
INSTEAD 1 



TO RADI A I IU N 



DOMESTIC HOT WAtLR 
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COLD W At eh SUPPLY' 



Sf. CONGA FLY AIN 
DRAFT CONTROL 



ASH REMOVAL 

COOP 



PRIMARY AIR 
DRAFT CONTROL 



ELECTRIC HEATING 
ELEMENT (BOILER 
HAS THREE 
TAPPINGS TO 
ACCCPI HEATING 
i LEMEMS IF 
I DESIRED! 



GAN HUHNE H CLAN Id t USED 
IN PI ACE OF OIL BUHNf fl 



I MULTI FUEL BOILER 

I Hot- water boiler with independent com bus- 
i Uon chambers (above) efficiently burns gas 
i or oil on one side, coal or wood on Ihe Oth- 
^er. Chamber walls transfer heat to aur- 
Hounding water, which la- pumped to radia- 
tors as needed. If solid-fuel lire Is allowed 

What they do; how they work 

A multi fuel heater is a furnace or 
boiler which will burn some combi- 
nation of fossil and solid fuels. A typ- 
ical unit will burn oil or gas, plus 
wood or coal. Some units can even 
Operate on electricity, while others 
art restricted to wood, plus oil or 

JST11H. 

The heat distribution system for 
multifile] units is the same as for 
conventional forced-air, hot-water 



to die down, oil (or gas) burner will kick in 
auiomallcaliy- Electrical heat elements can 
also supplement solid fuel, In addition, 
tankless COil produces do me stie hot water. 
Story on bow to Install a multlfuen bolter 
(right) begins on page 122. 

and steam heaters* Installation is 
not complicated. Most units can be 
connected to existing house thermo- 
stats and Class A chimneys (tile- 
lined or insulated stainless steel) 
which are in good repair. Existing 
flues for gas-fired furnaces and boil- 
ers may not be adequate for multi- 
fuel units — check manufacturer's 
specifications and your local build- 
ing code before you buy, 

A multifuel heater is usually 
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WATER CONTROL 






ROLLER 
WAT 1 R 



f rom radiation 



HOT WATER OVERHEAT CONTROL 
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COMBUSTION 
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OVERALL DIMENSIONS' £ 

3 (T DEEP x 40" WIDE 
X &IT HIGH [APPROXIMATE! 
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MINE H AL 
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hand-fired with solid fuel. To do bo, a 
homeowner must turn off the elec- 
tric current to his oil or gas burner 
and feed the combustion chamber in 
much the same way ho would a coal- 
er wood-burning stove. The solid- 
fuel chamber of most units is 
equipped with an automatic draft 
set to keep the fire at an even tem- 
perature. If the fire gets too hot, the 
damper closes to reduce the air sup- 



DOMESTIC HOT 

tHERMOLVTJCHEAT WATER TANK 

EXCHANGERS / 




COMBUSTION CHAMPERS 

Heval Duotyt muitifuel boiler burns wood, 
coat, oll t gas- Special heat exchanger de- 
sign permits burning of softwoods. 



ply and retard combustion. If it be- 
gins to cool, the damper opens to let 
in more air. In some units, the pri- 
mary air U supplied by a smalt ther- 
mostat-activated blower. 

Multifuel heaters are set up so 
that when the solid-fuel fire cannot 
meet the demand because the fuel 
has dwindled, the automatic gas or 
oil burner switches on and takes 
over. Some units, usually those that 
have single combustion chambers 
for both solid- and fossil-fuel burn- 
ing, are designed primarily to burn 
solid fuel. The oil or gas burner on 
such units is a backup, to be used 
when you are away and can't feed-in 
solid fuel. 

Units specifically designed for 
multifuel burning generally have 
two independent combustion cham- 
bers. Efficiency on the oil-burning 
side of two-chamber units is usually 
higher (5 to 10 percent) than oil- 
burning efficiency in single-cham- 
ber units. Firing into "that big 



barn," as one manufacturer of oil 
burners puts it, tends to promote 
greater stack loss of heat. Enno 
Toomsalu, associate managing engi- 
neer at Underwriters Laboratories, 
agrees and states further that two 
combustion chambers, sized specifi- 
cally for the fuel to be burned in 
them, will tend to be more efficient 
than single-chamber units for burn- 
ing oil or gas. 

Who tests multifuel units? 

The state of Maine has the most 
active program for testing multi fuel 
furnaces and boilers. Carl Flink, di- 
rector of the Energy Testing Lab 
(ETL) at Southern Maine Vocation- 
al Technical Institute, says that 
his facility tests units primarily for 
safety, A label indicating that a unit 
was tested and approved by the 
state of Maine is your best assur- 
ance of a safe unit — providing it is 
installed according to your state and 
(Please turn to page 197) 





Heavy cast-iron grates, exterior shaker 
arm, allow burning of coal, in addition to 
gas, oil or wood in Powrmatic'B hot-air fur- 



nace. Large loading door {ITtfc x 1?Vi in.) 
and firebox accommodate logs up to 2314 
in. long. Oil burner Is at rear of unit. 



Longwood (above) 
and Ncwmae (right) combi- 
nation hot-air I urn aces dif- 
fer, in 1 hat former bums fuel in 
seme chamber, l»Mer in inde- 
pendent chambers. 
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Add-ons convert 
home heaters to 
multifuel systems 

I f you jus) plunked down Si £00 to 
Si 500 for a new gas- or oil-toed fur- 
nace or boiler, you're not about to re- 
place it with a mu Hi fuel unit, no matter 
how much that unit might save you. 
Even if your unit is tour or five years old, 
you'd lose on the trade in. You can, 
however, spend S4QQ to S29Q0 lor an 
add-on furnace or boiler, which can turn 
your existing heating plant into an effi- 
cient, economical system. 

There are two Important things to con- 
sider when buying an add-on. The first 
is whether or not to get a unit that can 
eventually be converted 10 multi fuel ca- 
pability. Several makers offer this as an 
option , so whe n you r e x isling o i I- Or ga s- 
fired unii needs to be replaced, all you 
must buy is a new burner 
The second thing you should do is de- 
cide. with your local building official and 
I he installer, whether or not the flue for 
I he existing unit will be adequate for use 
with the add-on. It must be able to han- 
dle all comb us ton products from both 
units simultaneously. UL is currently 
proposing that a warning be made by 
add-on manufacturers, slating that us- 
ers who connect a solid lue! add-on to 
an existing gas-lired unit are risking as- 
phyxiation;. The reason behind this 
warning is that if the Hue passage were 
to be blocked by creosote accumula- 
tions. deadly, hard-lo-d elect carbon 
monoxide could build up in the house, If 
the flue isn't adequate- end you don't 
have an unused flue passage, you'll 
need money for a new chimney. 

The typical furnace add-on consists 
of a solid-fuel combustion chamber, an 
air space which surrou n ds it and a b I ow - 
@r which moves the heated air to either 
your hot-air supply duct {normal} or lo 
your return -air duct. Add-on boilers are 
commonly constructed with $ water- 




Monarch's Add*A-Furnace, in sizes 
to suit most home heating needs, 
was first such unit to be UL-iisted 



Hovel HK solid-fuel add-on boiler 
teemed with existing unit provides 
seme advantages as mutttfuel boiler. 




Multi-Fuel Energy Converter can 
serve as add-on 1 q burn wood, coal, 
compacted leaves, peal, trash. 

filled jacket around a so lid -fuel cardbus - 
lion chamber, or with water-filled coils 
welded to the inside of the firebox. 
Some less sophisticated models simply 
preheat water before it gets to the exist- 
ing boilers Other, more expensive units 
can take over the primary boiler func- 
iion, so lhat the existing gas- or oil-fired 



The extremely hot fire in Decton's 
Russel i Stove bums wood 1 (even 
pine) and rubbish cleanly, 

boiler will function as a backup. 

In an add-on situation, two thermo- 
stats are usually necessary, One makes 
demands o n the solid ■ f ue I un it , The sec- 
ond, set a lew degrees lower, will signal 
the original unit's oil or gas burner to fire 
when i he sol id- lue! lire isn't supplying 
enough heal. — J.P. 



DUCT 
r ROM A dp ON 



HUT WAf IH 
1 &UPP-L.V LfNE 




SCHEMATICS OF 
TYPICAL ADD-ONS 



-L 



HOTAIR FURNACE ARD-ON 



HOtwAltH BOILER ADD-ON 



LOOP CONNECTS 
UNITS, ACiOWS 
WAT E !■: ‘.EVIL IN 
UNITS TO REMAIN 




■SI E AM BOILER ADO- ON 



NOIL MOST MANUFACTURE HT- HUCOVMEnU THAT ADD Oh F U H NAC i D*' ItQILE II ilt INSTALLED WITH FlUE SEPARATE FROM EXIST INC UNl T, 



Forced-nlr add-ons are generally ducted 
Into supply plenum (shown), although 
some makers prefer venting Into return. 



Add-on boiler heats return water. Switch 
to existing oil- or gas-Tirod boiler Is auto- 
matic when solid -fuel fire is low. 



Existing steam boiler operates when add- 
on is Inadequate Piping layout shown is 
suggested for Simplex Multi therm unit. 
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PM 

installs a 
multifuel 
boiler 




Muftlfuel ynil <fop> operates at efficiency of 04 percent (oil) or 62 percent (wood). Old oil 
burner (below, left) was 60 percent efficient. Door end unit sizes were compared before 
boiler wee delivered. Basement entry eased task of getting new unit in, old one out. 



Here's what it takes to 
make the switch to multi- 
fuel heat— and energy 
security — for your family. 



by Joseph Ft. Provey 

ASSISTANT HOME AND SHOP EDITOR 



T he first time I fired up my multi- 
fuel boiler with a load of wood, it 
struck me that it was also the first 
time in my life 1 was taking full re- 
sponsibility for providing heat for 
my family. It felt good, but also a lit- 
tle scary — a contract with the oil 
company had always taken care of 
everything. The burner fed itself 
and deliveries were automatic. In 
recent years, however, so were the 
price-per-galloli increases. 

Now I can call the shots — without 
giving up the admitted convenience 
of oil. The HS TARM unit I chose 
will burn oil, gas T coal* coke or wood 
and even operate on electricity, I 
ruled out gas and electricity since 
the former is not available to me and 
the latter costs too much. Coal is a 
last, resort even though its cost per 
B.T.U. is about half that of oil. (See 
page 118 for a description of how a 
mu It tfuel boiler works.) 

We scheduled and completed our 
installation last spring, when a ser- 
vice interruption was not critical 
and installers weren't completely 
booked. This fall a similar unit, com- 
pletely installed, will cost about 
$3400. 

The initial cost was not as high as 
it sounds, considering the old unit 
would soon have to be replaced any- 
way. In fact, the payback period is 
relatively short. I n my case, I am us- 
ing oil to heat my domestic water 
during the mild- weather months 
and will use wood for both domestic 
hot water and space heating during 
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the winter. The wood, even in my 
well-populated suburban area, costs 
only sweat. My oil savings will be 
about 600 gallons, which converts to 
nearly SriOO at 82 cents per gallon. 
Conservatively projecting the price 
of heating oil to rise 10 percent a 
year, my multifuel unit will pay for 
itself (beyond the cost of a new oil- 



fired unit) in three to four years. A 
federal tax credit for wood-burning 
appliances would shorten the time. 

We began planning our installa- 
tion by looking at available units 
and sending for manufacturer’s lit- 
erature (see list on page 198). After 
choosing the unit which suited my 
needs, I checked the dimensions of 







Installation of holier jacket and mounting of 
doors and components can be done by 
homeowner to cut Installation cost- 



flue pipe sections were fastened at all 
joints with sheet-metal screws to keep 
them from separating due to vibration. 



Oil feed line to burner was protected by 
slipping old garden hose (silt on one side; 
see inset) over the exposed tubing. 

access to basement, condition and 
size of my chimney flue, and the size 
of area where the unit was to be in- 
stalled, I had to be sure I could get 
the unit into my basement without 
removing a wall or floor section, th at 
my chimney was the right size, in 
goad repair and tile-lined, and that 
there was adequate space for recom- 



Cfrcuiatorpump(A) on return jins operates 
constantly during heating season. Auto 
mix valve (B) feeds more — or less— hot wa- 
ter from holler to radiators, depending on 
house thermostat's call for heat. See texl 
for the advantages of this system, 

mended clearances. Once satisfied,, I 
visited my local building depart- 
ment to get a heating permit. 

Working with this department 
was particularly important because 
currently no tnultifuel units have 
completed testing at the UL labs in 
Cleveland. Most units have been 

Lp^se Vrn iD page 253} 



dollar maintenance 

If you are accustomed to low-mainte- 
nance fuels like gas or oil, be aware 
that alternative fuels [coal and espe- 
cially wood) will demand more of your 
attention,, Chimneys, for instance, 
mu si be cleaned once a ye-ar. The 
stovepipe between the boiler and the 
chimney must be removed and in- 
spected for corrosion, creosote and 
sool at least twice during a heating 
season. The oil or gas burner should 
be adjusted, and I he burner firebox 
cleaned, once a year. 

Cleaning of the inside boiler walls 
and flue passages must be done at 
least every two months during the 
heating season. Otherwise, a buildup 
of creosote will slow heat transfer to 
the boiler water. Heeding (he maker's 
maintenance schedule is critical to an 
efficient, sate muHifuel system.— J.P. 



Wire flue brush and long-handle scraper 
were provided with unit for cleaning cre- 
osote from inside boiler. 



Before flue pipe was passed through wall, 
thimble was mortared in place. Then Hue 
pipe was Inserted and the joint sealed. 



Ash scoop Is used tor emptying. Ashes 
should be removed before they touch 
grates and restrict airflow. 



Meter reads 23- percent moisture con- 
tent In logs seasoned for to) months — 
slightly high for clean burning. 



Connecting overheat control (A) and 
master hot-water control (B) normally re- 
quires skill or a professional. 



Air purger, valves end copper pipes were 
plumbed and soldered according to the 
manufacturer's recommendation a. 
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A dozen extraordinary 




H ere are 12 tocla to help you perform a variety of 
woodworking tasks with maximum eaue* yet as- 
sure top results. The handsome devices are also prime 
candidates for the ultimate tool collection. 




Japanese carpenter's chisels by Ooichi are made of hard and soft 
steels hand-forged together. Soft- steel shock absorber keeps 
hard cutting edge from breaking. Maker claims that the result is s 
longer-lived razor edge. They ' re sold in 1 0 width s from 3 m m {$ 1 9) 
to 42 mm ($37) from Wood line, the Japan Woodworker, 1004 
Central Ave,, Alameda, Calif, 94501, 



As you swing this ham met, lead shot contained In its head moves 
forward to produce a no-bounce blow. The outer shell of ccmpo- 
thane plastic won't mar wood and can be used to hammer out 
minor dents In some metals. It's Ideal for assembling furniture, 
driving lathe centers. The 14-oz,, 10-in, hammer la $15.70 postpaid. 
Lelchtung Inc,, 701 Beta Drive, No. 17, Cleveland, Ohio 44143. 




You can cut straight, circular and odd-shaped veneer veins with 
this Inlay cutter. It cuts W to ^Win.-wide veins (see Inset) and up 
to 6-in. radius. Made of beechwcod with solid brass fittings. It 
comes with two cutting blades, clearing cutter end guide. Tool is 
$99.05 postpaid from Albert Constantine end Son Inc., 2050 East- 
cheater Rd., Bronx, N.Y. 1 0461 . 




Put a precision edge on a cabinet scraper with this scraper bur- 
nisher by UJmia. tie steel-sharpening wheel makes it easier to use 
and more consistent than hand-stroked burnishers, the maker 
claims, The tool's beechwood body la 6 in. long with steel guide. 
It's priced at $19.95 postpaid from Fair Price Tool Co., Box 527, La 
Canada. Calif. 91011. 




Dowel Magic helps you bora accurate mating holes for dowels, It's 
especially useful for right-angle doweling. Kit includes a dowel Jig. 
adjustable guide, twist drill with depth stop and fluted dowel pina. 
Separate Dowel Magic kits for H-ln, and T44n. dowels are $10.96 
postpaid, available from The Woodworkers' Store, 21601 Industri- 
al Blvd., Rogers, Minn. 55374. 




Sturdy hollowing adz has forged head and solid forged handle. 
Two hardwood pieces are pinned to the handle to make a comfort- 
able grip. The gouge Is 3 In. wide, forged to a No. 7 sweep. To 
prevent binding In the work, the head tapers back from the edge, 
Adz Is $43,45 postpaid from Woodcraft Supply Corp., 313 Mont- 
vale Ave., Woburn, Maas. 01801. 
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woodworking tools 




Japanese paring chisels with red oak handles are for delicate par- 
ing cuts. Blade widths range from 3 mm {SI 6} to 36 mm ($37]. Two 
atone sharpening on Japanese water stones la suggested for 
those blades made of combined soft and herd steel. Stones start 
at 19. Write Wood line, ihe Japan Woodworker 1004. Central Ave, p 
Alameda, Calif, 94501 for Information, 



This miniaturist tool set Is greet for constructing miniature furni- 
ture and other detail work. Priced el $21.95 postpaid, the set In- 
cludes a contour sender, hand drill end pin vise, X-Acto knife, 
m Her box, jeweler's screwdriver, plastic damps and accessories. 
It's from Crafts man Wood Service Co.. 2727 South Mary St., Chi* 
cago. III. 60698. 




Make your own threads In wood pieces with this woodacrew box 
of hard maple. H comes complete with s steel lap for threading a 
mating hole {see Insert of nut) in sizes ol Vs, ft, V*. ft and 1 1n, The 
ft-ln, size shown Is priced at $49, Wood screw boxes are available 
from Wood Carvers Supply Co.. 3112 West 20th St, Minneapolis, 
Minn, 56419. 




Designed for rapid roughing out, the carver's hook knife cute on 
both the pull and the push strokes. The bevel is ground on the top 
edge only for ease of control. The wooden handle la shaped tor 
comfortable uae. The carver's hook is ticketed at $10.40 postpaid. 
It s available in right- and left-hand models, from Garrett Wade, 
$02 Fifth Ava,, New York, N.Y, 10001. 




Veneer punch leta you mako professional-looking repairs in dam- 
aged venear. Roaltion punch over spot, give He handle a sharp 
hammer rep. Do the same on matching venear to cut replacement 
patch (above). Punch comes in six sizes: 1 9 mm to the 45*mm one 
shown (M27O0, $60 postpaid) from The Woodworkers' Store, 
21901 Industrial Blvd., Rogers, Minn. 55374. 




Hold thla woodworker's inaheve In both hands end pull h toward 
you to hollow, scoop or scraps concave areas. Use It to shape 
wooden chair seats, bowls and carvings. The curved blade Is heat 
treated, tool steel, 5 In. wide. Hardwood handles are 9 in, long, 
Postpaid, Ihe I no have la $20,70 from Brook stone Co., 493 Vose 
Farm Hd„ Peterborough, N.H. 03459. 
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Getting yourself and your chain saw up a 
tree, and felling offending Is mbs safely, takas 
know-how, Treeroan (tett) is trimming small 
branches before cutting heavy limb. Ladder 
(below) should he secure; remove II before 
you lower the cut limbs. 



How to make 
the tough cuts with your 
chain saw 



■' t M pM$*et by I hr .lui'iur 



if you're not afraid to climb a tree, these methods 
will let you take down those hard-to4ell limbs. 



by Charles E Rhine 



^Phere are a number of reasons 

9 why a homeowner may have to 
remove a tree in crowded quarters. 
Perhaps it,, or some of its branches, 
are so close to the house that it 
presents a hazard during storms. Or 
maybe some heavy, dead limbs post? 
a threat and should be removed. 
And, nowadays, trees that cast 
shadows where we plan to put solar 
collectors must go. 

Until now, you had no choice but 
to cull in a professional with his 
cherry picker when faced with the 
task of taking down one of the tough 
ones. But, you might ask, li How did 
the pros do it before the cherry pick- 
er came along?" On these pages we 



give you the answer so you can safe- 
ly remove those limbs and trees 
yourself. 

Rope tricks 

Before you can do anything, you 
must get up in the tree with a saw. 
Surprisingly, you can do this and 
still have your hands free for saw- 
ing, by rigging up a rope saddle and 
a treeman's knot. See the drawing 
on the facing page. 

This rigging allows you to safely 
control your up and down move- 
ments in the tree* If you slip, or a 
limb breaks under your weight, you 
won't come tumbling down, but just 
dangle until you can regain your 



footing. To free your hands for saw- 
ing, put your body weight in the sad- 
dle and brace yourself with your feet 
against the tree trunk or limbs* 

The big secret to taking down 
limbs, or the entire tree* is to do it a 
tittle bit at a time . Saw off sections 
small enough to be easily handled 
and let down by rope. It takes time, 
but it's safe. 

You need at least one other person 
on the ground to handle the ropes, 
and you need at least three strong 
ropes in good condition. Buy new 
ropes if there is any doubt about the 
condition of the ropes you own. 

All ropes should be more than 
twice as long as the height at which 
you will be w r orking in the tree. Rope 
lengths of 100 feet will handle moat 
tree work. They should be free of 
knots and kinks and the frayed ends 
should be taped, not braided or knot- 
ted, Knots will catch in a tree crotch 
and prevent you from pulling the 
rope through. 

(Pt e asQ turn to png# 
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^ LEG LOOPS 
■ [BOWLINE QN A BIGHT) 



FREEMAN'S KNOT 




LOOP 

ms 

AROUND 

WAlST 



TO TflEEMAti'S KNOT 



OVERHAND 
KNOT PREVENTS 
HOPE END FROU 
SUPPING BACK 
THROUGH KNOT 



TO GROUND 



What you should know about tree climbers' rigging 



The knots shown hare make a. safe saddle. 
You can become lamiliar with them through 
on-the ‘ground practice. They must be lied so 
Ihsy do not slip; otherwise, they wilt cause 
(he rope to lighten around you. 

The saddle should have a snug, comfort- 
able fil when your entire weight is on rt It the 
ropes bite mto your skin loo much, wrap them 



with rags or leather lor padding. When you 
get lo the site, it's a good idea to retie the 
knols a couple of limes to get a good fit. 

The saddle must be tied beiore you can 
pass the rope over the support limb To start, 
measure of! about 12 feet from one end of the 
rope and Fold il back on ilsell. Begin tying 
your leg loops about three feet From the bend 



on the doubled end, using what Ihe Boy 
Scouts call a bowline on a bight. Than pro- 
ceed io the waist loop and the troeman's 
knot. 

After passing the rope over the support 
limb, be certain that you test out your saddle 
and freeman's knot betoro you begin your 
climb. — C.E.R. 



Pass safety rope over strong, high limb af- 
ter tying saddle and freeman's knots. 





Be aura to lest your safety-rope rigging 
near Ihe ground before you climb tree. 



Traemcm's knot suspends you safely, yet 
allows you to go up or down in tree. 









Cuttcng lechmqua (A) shows the standard ap- 
proach (o dropping a limb straight down from 
a tree. Method (B i gives you the same result 
as (A), wilh the V-shaped uridencui and final 



cut made from above. Alt of the cuts should 
be made in the same plane. Technique (C} 
enables the man on the ground lo swing the 
limb clear of an obstruelron or house. 



How to use your chain saw in a tree 



One good way to test & rope for 
strength is to tie one end to your 
car's rear bumper and the other 
around a tree trunk. Ease the ear 
forward until the rope is taut, then 
apply a steady pulling pressure. 
Look for areas of excess stretching. 
This is also a handy way to take the 
kinks out of a rope or to take the 
stretch out of a new rope. 

The most important rope is the 
one which will be supporting you, 
and with which you will tie your sad- 
dle, This should be at least %-inch- 
diameter manila hemp rope — ^4- 
inch rope would be even better, Ny- 
Ion orother synthetic fiber ropes are 
too slippery for good control with the 
treeman's knot. 

The second rope is the one you tie 
to the limb to be sawed off for lower- 
ing, It should be strong enough for 
the weight, so use ^-ineh rope. 

The third rope is used to haul your 
saw up after you have placed your- 
self in working position, or to swing 
branches out of the way of obstruc- 
tions. A strong 44-inch rope is fine. 

Saw safety 

Working up in a tree with a roar- 
ing chain saw can be extremely dan- 
gerous unless you have absolute 
control over the saw, your own 

fp.'&ase turn ;o page 218 ) 



To make cut, place your body weight In 
saddle and brace yourself with your feel. 



Felling larger branches can cause the tree 
lo sway, so brace yourself fur It. 



Ground man lifts saw to working position, 
using rope tied to saw' a balance point. This 
lessens injury risk during climb. 



Brace chain saw In tree crotch for starting, 
Don l maneuver with saw running. 



Final limb-dropping cut la made with you 
safely out of the way of the tailing limb. 



To avoid damage, man In tree can aid 
ground man by using guide rope tied si 
branch balance point to help control limb. 



Three ways 
to saw a limb 



RST CUT 
(STOP SAW BEFORE 
LIMB BINDS BLADES) 



FINAL CUT 



FIRST CUT 



SECOND CUT 



TECHNIQUES DROPS 
LIMB STRAIGHT DOWN; 
USE WHEN IT IS 
DIFFICULT TO POSITION 
YOURSELF FOR 
UNDERCUT 



CUTTING TECHNIQUE A 
DHOPS I MH STRAIGHT 
DOWN 



TECHNIQUE C LETS 
GROUND MAN PULL 
LIMB CLEAR OF 
BUILDING IVIEW 
IS FHQM ABOVE! 
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To use I ho sewing cabinet, Et pod i!t malcNng seal are 
rolled out into the room from beneath the counter (left). 
The phoros below show generous storage areas that 
we've built Into the counter, sewing cart, yarn bln end 
accessories cabinet. 



71 




The handsome family room at 
left was conceived to tran&- 
form a garage into much- 
needed functional living 
space. You can select those 
ideas you need to let you get 
more use from your living 
area. At room center there's a 
daybed which converts to 
sleeping for two, surrounded 
by a desktop over store- 
bought file cabinets. The wall 
opposite the desk becomes an 
entertainment center when the 
projection screen is lowered 
for slide or movie viewing. 
PM's sewing center, with Its 
mll’tibout sewing tabic plus 
an accessories carl, can be 
built from our plans. 





ably high reflectance value; it tends 
to diffuse existing light and helps to 
brighten dark areas.) 

To make our family room extra- 
practical. we designed it to serve as 
A bedroom for unexpected overnight 
guests. The feature that sets our 
room apart from the crowd is the 



well designed sewing center wall. 
Low-cost way to "carpet " a planked floor is simply to paint it. To counteract Plans for the complete sewing cen- 

the cool effect of the blues used in our room, the floor was painted an off- 

while background and striped as shown below. “7“ 7 TT7T777 

v SHOPPING INFORMATION 




Part jrfvshes Finaburgn Pam (a## leal antf drawing It* 
Specific OTkjr njmflsli 
FaPrc W-avefty's Amaryks in 'Sapphos' 

£swir>j accessories, talon 
Paflerfig: Sin^jiitiii. 

C*bm« kiuv# araj puJla. Amixwv Corp (see drawings i 
Sew-mj macJncie. J.C Penney SUrwcd SMcti Model 63-15 

PM poor a a ooky Hana Van Nna 

black- M£J- w«iib, Rosiuio CWSOKHUi 
Roi?m curtcepl and Styling Shirifry Rni^ndaN 

«ni™ snd MjnilrucliLjn (WijJi R Capetown 

and itw avthef 
Ca&nelry; R Capoiosto 
Techntcal art. Eugene Ihofnpgon 
T-e^epOooo QTE 
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PM's family roomful of ideas 



ter are given oh the following pages, 
and you can duplicate the wall in 
whole or in part. 

The wall consists of two end cabi- 
nets flanking a handsome, practical 
countertop with hidden ironing- 
board storage. The attractive sew- 
ing cart, its companion bench and 
the accessory storage cabinet store 
below the founttr. 

Building Phi s sewing center 

The sewing center requires a floor 
space of 2*14 ft, and S-ft, headroom. 
Dimensions can be altered, if neces- 
sary, to suit available space. A depth 
of 20 in* should be considered as 
minimum so that the sewing ma- 
chine cabinet and chest of drawers 
can be stored under the counter. 

The height of the end cabinets is 
87 in. This permits maneuvering 
them into position. The 9-in, space 
between cabinet tops and ceiling is 
enclosed with a three-section cor- 
nice; the center one conceals a fluo- 
rescent lamp. 

The sewing machine cabinet 
boasts clean lines. Its solidly sup- 
ported drop leaves extend to provide 
a large working area of 20^60 in, A 
lift-out well top permits the machine 
to be recessed for flush surface sew- 
ing. With the top in place, the ma- 
chine can be used for free-arm sew- 
ing. A small drawer in front of the 
well keeps small parts close at hand. 
The efficient doors have three-shelf 
storage compartments, A cushioned 
hench, also on casters, tucks neatly 
under the cabinet and stores the 
sewing machine. 

Because it has an excellent sur- 
face for painting, we built the center 
of MDO (medium density overlaid) 
plywood. The material cuts without 
splintering and its inner plies are 
free of excessive voids. Of fir, MDO 
plywood has its surface impreg- 
nated with a special resin which ef- 
fectively conceals the plywood’s 
characteristic wild grain. It comes 
surfaced on one or both sides, Sur- 
faced-one-side panels have a ten- 
dency to warp and should not be 
used m cabinetry, MDC.) plywood 
costs a few dollars more than ordi- 
nary fir plywood, but is well worth 
the difference. Use clear pine 1x2 



Complete pinna for PM 1 * roomful 
of prof acts start on papa 1B4A 
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stock for stiles and rails on the cabi- 
net front and for open shelves, 

End cabinets 

Use a portable saw with a smooth- 
cutting plywood or hollow-ground 
blade to cut all parts. The cabinet 
sides are too large to dado and rab- 
bet on a stationary saw so use a 
router with a straight bit instead. 

Glue and 2-in, finishing nails are 
used to assemble the sides to the %- 
in, cross member?., while Ddi-in, nails 
are used at the shelf joints. Small pi- 
lot holes for the nails bored through 
the center of the dadoes simplify ac- 
curate nailing. 

The cabinets are rather cumber- 
some, so try to have some help dur- 
ing assembly. Do it this way; Lay 
one side on the floor and insert the 
horizontal members into the dry 
grooves. If your joints fit well, the 
pieces will stand in place. Add the 
other side panel, also dry, then start 




We built the center of 
{ medium density overlaid ) 
plywood . The material cuts 
without splintering 




one nail at each joint. Remove the 
side panel, apply glue, then the 
nails. Set all nailheads. 

With help, flip the unit over, keep- 
ing the unglued side in contact with 
the cross members. Again, start the 
nails, remove the side panel, apply 
glue, then naiL Check for square- 
ness before the glue sets. If the unit 
is out of true, wrack it into align- 
ment and nail a few strips of wood 
diagonally across the corners to hold 
unit square while the glue dries. 

The cabinet will be a bit shaky un- 
til the back panel is attached, I nstall 
the latter using an ample number of 
either 1-in, galvanized nails or V/t- 
in. threaded nails; both offer superi- 
or nail-holding power. 

The front frame is made with half- 
lap joints. To mark the pieces accu- 
rately for the joints, temporarily 
tack-nail them into place, then mark 
with a knife or sharp pencil directly 
at the intersections. Use a dado 
head on a radial-arm or bench saw to 
cut the joints. Next, mark and cut 
the mortises for the hinges. The 
depth of the mortises should be 
equal to half the thickness of the 
closed hinge. The doors need not be 
mortised. 



Glue the horizontal frame mem- 
bers into place, then add the verti- 
cals, Use finishing nails and set the 
heads, Install the hinges onto the 
frame, then place two IVi-in, fin- 
ishing nails onto the frame to serve 
as spacers. Place the door onto these 
nails and proceed to mark the exact 
hinge locations, Mark the holes for 
the hinge screws in the door edge 
and drill pilot holes. 

Yarn bin 

Cut two panels for the sides and 
four equal-size pieces for the hori- 
zontal members. Use a dado head on 
a table saw to cut Vi-tn, deep by V5t- 
im-wide dadoes and rabbets in the 
end pieces. Dadoes, V* x % in., are 
cut into the horizontal panels. Glue 
the ends to the horizontals. 

Apply a small bead of glue in each 
groove, then, starting at the bottom, 
insert a partition and drive a ^-in. 
brad through the groove about 1 in, 
from each end. Use a nailset to seat 
the nails flush. To save time, prime 
and paint all inside surfaces before 
assembly. Take care to avoid getting 
paint in the grooves. 

Drawer chest 

Cut all drawer members to size, 
then cut the dado in the side and 
front members to receive the bottom 
panel. On the sides only, cut a 14 x 
4Mn. dado on the outside surface?. 
Assemble in this fashion: Glue and 
nail the aides to the backpieee. Ap- 
ply glue to the grooves, then slide in 
the bottom* Add the front. Drawer 
guides of % x ’Via-in. hardwood are 
installed in the sides of the chest. 
Paraffin applied to drawer grooves 
will make drawers slide smoothly. 

Make the partitions and drop 
them into place; they need not be 
glued. Use cove molding as shown to 
make the thread-spool racks for the 
top drawer. 

Assembling the counter 

Attach the sides to the back, then 
add the top and bottom. Cut the 
piece for the front, then run a shal- 
low saw kerf, V& x tfe in,, lengthwise 
to simulate the draw r er tops. Since 
stopped grooves must be made for 
the “drawer" ends, a router with a 
Vfe-in. straight bit is used. Clamp a 
guide board in place to guide the 
router. Install a 1^-in. x 6-ft. con- 
tinuous hinge along the bottom. 

Roll-out bench 

Except for the % -In. plywood bot- 
tom, the bench is of l^-in. stock. The 
fPfeasi? jjjrn to p .3 je T &4 A) 
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“Only the best for my cars. 

I do the work myself and Ido it with Dura;” 




When you're proud of your 
work t you want to work with 
the best — Duro. Duro makes 
more than fifty different car care 
products. That give you the 
satisfaction of using the best. 
That protect almost every part 
of your car and prolong its life. 
That save time and trouble, as 
well as money, 

Duro Rust proofing Kit 
pres ides everything you need 
to professionally and easily 
rustproof a car Two exclusive 
formulas for inside door panels 
a n d c x L cr io r s u rf aces , 



Duro Undercoatmg inhibits 
rust, deadens sound, insulates 
your car 

Duro Primers form a base 
coat to protect metal surfaces 
against rust and corrosion. 
Works on fiberglass, too, 

Easily sandable for a more 
uniformed, finished look, 

Duro Silicone Sealer water’ 
proofs and insulates around 
windshield and windows. 
Remains flexible and permanent. 
Resists chemicals, vibration 
and extreme temperatures, 
Duro Belt 
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squeaking and eases strain on 
bearings and bushings. 

Thousands of do-it-your- 
selfers have discovered that 
the Duro full line of automotive 
products protect their cars. 

And save them money on 
maintenance and repair costs. 
That's what makes Duro the 
number one brand in car care. 

Duro. And proud of it. 



SAVE IT WITH 



WbodNlI 

» LoM* , 

Ckvgv^Olto-l 
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CONTROL MODULE 



Saturday Mechanic: 



■ Servicing the Ford and 
Lincoln-Mercury models 



General Motors models 



■ Servicing the Dodge, 
Plymouth and Chrysler models 



■ Servicing the 
American Motors models 



Service tips: 



1. Lubrication 

2. Ignition 

3. Fuel system 

4. Emissions control 

5. Battery 

6 . Brake system 

7. Transmission 



Prepared by [tie editors pi Popular 
Mechanics with technical an by 
Fro<j Walfl. Ken Taylor and 
Pal Ruy{j;ero. Dfiiyn ol the Full 
Car Care Guide by Don Manats, 



Servicing the Ford and 
Lincoln-Mercury models 



Location and connections tor ait compo- 
nents of Ford Microprocessor Control Unit 
(MCU) on 2.3 - titer Fours in California are 
shown. Unit con tro/s air-fuel ratio by Chang* 
bg air-fuel mix of feedback carb tor boa! 
three-way catalyst efficiency. 



CARB 

WITH IDLE - 
T RACKING 
SWITCH 



Wi 



n pf n i no p 
SWITCH 



VACUUM 

REGULATOR 

SOLENOID 



THE RMACTQR 
AIR BYPASS 
CONTROL 
actuator 



T he big 1980 story is in electronics. 
Ford will have four major computer 
systems in 1980: three under the hood, 
one in the dash, 

Two of the systems involve EEC- 1 Ik, 
Ford's electronic engine control in its lat- 
est stage. When Ford first showed us 
EEC-II (Aug.. 78). we were told it could 
be tested, and ignition timing coukl be 
checked, using ordinary shop equipment. 
When all the loose ends were tied, the 
system was certified only with special 
Ford test equipment. Ford engineers 
called us (tong alter our story was out) 
with the bad news. The special equip- 
ment approach wasn't popular, to say the 
least, and Ford is engaged in lence- 
mending with independent service shops. 
Result: Ford is working to develop diag- 
nostic procedures that use conventional 
shop equipment most Saturday mechan- 
ics should have (volt-ohm meter, dwell- 



tach, and so on), according lo Dave 
Brockman, a supervisor in the EEC pro- 
gram. 

Ford hopes to have the test procedures 
worked out for 1981 EEC-equipped cars, 
then wilt backtrack to produce manual 
checkouts for earlier systems, too. Even- 
tually, it will put the diagnostics on board, 
as GM is doing, so not only won't you 
need special equipment, but the on-board 
computer wilt help in trouble-shooting. 

To prove its intentions are right. Ford 
pointed to two developments: first the 
MGU (Microprocessor Control Unit), 
which wilt appear on 1980 California cars 
with the 2, 3- 1 iter Four (Fairmont -Zephyr 
Mustang-Caprr, Prnto- Bobcat), and throt- 
tle-body injection. As it is being intro- 
duced. MCU does no more than run a so- 
lenoid vacuum valve that regulates vacu- 
um supply to a fuel mixture on a feedback 
carburetor, plus the air pump. 

The MCU control module (a small com- 
puter) receives an rpm signal from the 
electronic ignition, an exhaust-gas-o^y- 
rA'i-ase turn ro bag" 1 .'i^j 
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v - START 
SWITCH 








Keyless Entry System 



Pushbutton door locking, unlocking and Irunk re- 
lease is done I ram outside driver s door. Row of 
live buttons is connected lo a minicomputer pro- 
gr rimmed ’or your iive-digd coded number At 
night, buttons are backlighted 3 nd interior lights 
are turned on by pushing the first-digit button. 



1 Seat-belt warning 

2 Electronic Fuel gauge 

3 Electro me speedometer 

4 Odometer 

5 Hi-beam indicator 

■S Electronic day /da let lock 
? Parking brake warning 
•fl Shift indicator 
9 Odometer/ reset button 

10 Mph/fcniph selector 

11 Alternator warning 



EOLD’ST ART 
FUEL 

ENRICHMENT 



Electronic instrument 
panel and 
message center 

Digital speedometer ruudbul 
dominates (tenter position of 
new electronic Instrument pan- 
el Accuracy la greater than that 
ol coni/entional spend on and 
annoying fluctuations In digtis 
with sm.'ilJ change:. In spaed 
-ire ohm mated by a damping 
circuit Switch converts readout 
!rom mph to kilometers per 
hour. Electronic luet gauge lea- 
tun?? accurate fluorescent bar- 

OMph diapJny IninrrTMtion dis 
pi Ay Oil on main p.mol ■& shown 

by ksyeeJ numbers {above left) 
Abnue rmun panel in upper tier 
of dash is diagnostic w arm rig - 
fight module whh indicators for 
such functions as headlamps 
Jolt on brake lamps out, low 
washer fluid and so on 



i- 

- StHHADfR 
VALVE 



INJECTOR 

CONNECTOR 



INJECTOR 



ri.in n 



A 000 fi WASH HEAD 
■* a TtWP AjAfl r LUID LAIWP5 

On 



LOW BRAKE TAIL LOW sft* ^ 

BEAM LAMP LAMM FUEL OIL ^ 

OUT OUT OUT 



r ~ : n 



Electronic fuel injection 

Replacing conventional carburetor on 
&.0-titer VS is throltJu-budy JutHnJeehon 
system Fuel under' high pressure is sup- 
plied to tejpf tors which direct fltbffiugd 
spray of fuel Into airstfeam above ihroitfe 
plates Fuel-Pressure regulator maintains 



constant 39 p.s.i. at Injectors Excess 
fuel is returned te fuel tank With £Fi 
fuel distribution to each cylinder is un- 
proved for better economy, tower omis- 
sions and optimum drivability, As with j 
card, air cleaner fits over I h roll I e. body 
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gen pulse from the oxygen s&nsor in the 
exhaust manifold, a toot-on-the-gas-ped- 
al signal (indicating curb idle or fast idle) 
from something on the carb called an idle- 
tracking switch, and. finally, a vacuum 
signal from a vacuum- operated "open 
loop'' electric switch. 

The system is designed to go into 
"open loop" (fixed mixture setting) when- 
ever the engine is cold, at warm idle (fool 
off the gas pedal), or at wide-open -throt- 
tle . 

The Idle-tracking switch on the carbu- 
retor lolls the computer if ihe (hrottle link- 
age is against its stop, because when 
your foot is off the pedal, the switch plung- 
er is pushed open hy the throttle link- 
age 

An electric switch, pulled open by en- 
gine vacuum and closed by a spring, pro- 
vides the signals to the computer on en- 
gine temperature and whether or not the 
throttle is wide open, The switch receives 
vacuum from a thermostatic vacuum 
switch threaded into the water jacket 
(which in turn gets vacuum from a port at 
the carburetor throttle plate). 

When the engine is cold, the thermo- 
static vacuum switch is closed and no 
vacuum can gel to the vacuum -electric 
swiich. so this switch remains closed. 
When the engine is warm, the thermostat- 
ic vacuum switch opens and vacuum can 
get through. As soon as you hii the gas 
pedal, the vacuum pulls on a diaphragm, 
which opens Ihe electric switch. At wide- 



o pen -throttle, carburetor vacuum drops 
and the electric switch closes. 

To execute the mixture decisions it 
makes, the control module actuates a so- 
lenoid vacuum regulator, which is the 
vacuum-eleclric switch in reverse Elec- 
tricity from the module controls the sole- 
noid-operaied (electromagnetic) regula- 
tor, which permits or blocks the flow of 
engine vacuum to a diaphragm device in 
the carburetor. The diaphragm is lied to a 
tapered metering rod in a fuel or air bleed 
passage. When the diaphragm moves, so 
does the rod. 

When the solenoid vacuum regulator is 
closed (no vacuum), Ihe metering rod is 
sel tor a rich mixture. When Ihe regulator 
is wide open, allowing maximum vacuum 
flow (5 inches), the mixture goes lean In 
practice, Ihe regulator normally provides 
an in-belween amount and only small 
changes occur. Even if the system tails 
completely, Ihe mixture range it covers is 
$o small few motorists can detect it. 

The air-pump system control also is a 
solenoid wired to the control module, The 
control module supplies or dentes current 
to ihe solenoid, which allows airflow 10 the 
exhaust manifold or opens a vent to at- 
mosphere or. on California cars with 
three-way catalysts, is part of a system 
that can switch airflow to a point between 
the catalysis. This arrangement is some- 
what similar to what Ford has used on 
EEC, which is installed on 302- and 351* 
cube V6s. 

MCU is a true computer. It's designed 
to provide checkout data with nothing 
more sophisticated than a volf-ohmme- 
ter. There are two wires with connectors 
hanging from a harness at the right rear of 
fhe engine compartment. Ground the wire 
with the brown connector and probe Ihe 
wire with the gray connector Then follow 
a specified procedure and you'll get read- 
mgs on the meter that you can interpret, 
such as a steady dither, pulsation from 



zero to half -scale, a steady reading at a 
certain, number and so on. Each meter 
reading is a signal from the MCU memory 
and you just read the instructions in the 
shop manual to interpret it. If you exhaust 
the test range of the two connectors, ihe 
instructions tell you to head for the control 
module connector. Take il apart, probe 
the terminals as instructed, and anything 
that wasn't isolated earlier will be now. 

Although most of the computer signals 
to the meter are with the engine at warm 
idle or certain test speeds, the computer 
aiso can signal with the engine off. There- 
fore, you can toll if the MGU system is a 
cause of a starting problem and, if it is,, 
where in the system to look. 

Throttle^body Injection 

Throttle-body fuel injection is on 1990 
Lincoln Continentals with the 302 VB. 
This computer-controlled system uses a 
pair of electric injectors in a iwo-barref 
throttle body thal replaces a four-barrel 
carburetor. Fuel is supplied hom an in- 
tank electric pump to the throttle body, 
where a regulator controls the pressure to 
39 p-S.i. 

The pressurized fuel flows to (he injec- 
tors, which are a solenoid type. When the 
computer supplies current, the solenoid 
pulls on a plunger, opening the injector 
and allowing the fuel to spray out. Al- 
though throttle-body injection doesn't 
provide as uniform a distribution to all cyl- 
inders as an individual injector at each 
port, it does offer improved mixing As a 
result of the better mix, compared with a 
carburetor, the distribution to each cylin- 
der is more efficient. 

The computer is a variation of EEC-Ill. 
which is very close to EEC- If. This means 
ydb must use Ihe Ford EEC tester lor 
most of the system, until the manual pro- 
cedure is available. Throttle-body injec- 
tion, however, can be tested indepen- 

(Pieasa turn to paj je 17J) 





CONNECTORS 



Checkout of MCU oxy- 
gen sensor, idte-track- 
Ing sHnteti, solenoid 
vacuum regulator and 
open-loop switch c an 
be done with vott- 
ohmmeter (tar left). 
The two diagnostic 
connectors are at right 
rear of engine com- 
partment. Further 

checks can he per- 
formed af toe MCU 
control module con- 
nector ffeti). Control 
module location is un- 
der hood, shown 

tiers or, on some Ford 
models, under toe 
dash. 
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SPARKOMATIC 

Auln Cil4#l 1 1 AM FH Sl*r*Ci 



THE SRARKOMATIC SOUND. 

CAR STEREO FOR THE TRAVEUN' MAN 
WITH EARS OF EXPERIENCE. 

Until now* comparing car stereo to home Sparkomatie's SR 3300 High Power 

stereo was like night to day. Auto sound equipment AM/I At Stereo with Auto Reverse Cassette has 
was completely in the dark. Powerless to produce some other impressive high fidelity touches as well 
serious audio reproduction. Hopelessly lacking in i.iku feather touch electronic controls and sophist i 
high fidelity specs. l or a t ravelin' mar] with can of cated tape handling capabilities. All told, a compo 
experience^ this was the pure “pits 11 . neni looking package that delivers faithful high 

But that's all over now. Now that Spark o- fidelity pleasure in its puna form, 



matte has introduced its radically new High Power And Spar komatic High Fidelity Speakers 

Car Stereo series. With exacting high performance complete a car sound system that produces the 
high I id cl tiy ere Je m ia I s . i u ners w i t h e see p t k>na I lug hes t form ol ' ca rot a ex per ie nee . 

FM sensitivity; credible multipath signal rejection; Visit a Spar komatic dealer and get a 

superb separation; integrated cassette or 8-track Sparkomatic high power car stereo demonstration 
with virtually inaudible distortion and lutnoticc- soon. AA — 

able wow and flutter. S PAR ROM AT 1C 

The power: a bone stokin' 45 watts. ForlheloveHriMan -« 

For out ire i- catalogs on Car High FiOeaiy write "For The Travuiin Man Dsspl PM. Spdrhcmjitic Ccfpo* alien, Milford PA i$.a3,7 








Servicing the GM models 



T he Cadillac Seville is GM's only really 
new model The car is spun off (he 
front' drive T oro nado- R i viera ■ E Idorado, 
but no one can accuse Caddy of copying 
any domestic car with ns very controver- 
sial rear-end styling. And its new fuel-in- 
jection system is the most advanced on 
today's market. 

This system is the throttle-body type — 
two barrels with an injector for each one, 
replacing the carburetor In Caddy's 
case, it replaces the eight-injector system 
that will be used only in California (along 
with the 350 V8), The Iwo-injeclor system 
is installed on gasoline- powered El dora- 
dos and Sevilles, which have a smaller 
(six-liter, 36B-cu,-in ) version of the 
seven-liter (425-cu.-in.) V8 use don larger 
Caddies through 1979. (A four-barrel car- 
buretor version of ihe 360 VS is used on 
the larger Cadillacs in 1980). 

Throttle- body injectors are Ihe solenoid 
type controlled by a computer, and there 
is a Schrader valve for fuel -pressure 
checks (in the fuel line, noi on the throttle 
body), much like the Ford system. The 
resemblance ends there, 

Cadillac's Injectors operate at only 10 
pounds per square inch {p.s i.), a clear- 
out engineering achievement. Previously, 
all of the electronic-in|eclion systems ( in- 
cluding the one with eight injectors used 
by Cadillac) has operated at about 39 
p.s.i. for an optimum spray pattern. The 
lower pressure not only is safer but in- 
creases system reliability. 

The Caddy system also is the first 
available nationwide (except California) 
to eliminate completely the idle- speed ad- 
justmenl in favor of an automatic control, 



Turbocharging the 
30 1 Pontiac Vi re- 
quired changes to 
handle JO-percent 
power boost, Youll 
tirut a power- enrich 
men* valve control and 
detonation sensor on 
intake Manifold (be- 
tow). Check hose to 
valve (below, left) if 
engine hesitates on 
scceforjfiofl. 



POWER-ENFICHMEIMT 
VALVE CONTROL 



with a motor-driven plunger that bears 
againsi the throttle linkage. Controlled ny 
ihe computer, the motor can move the 
plunger to hold whatever idle speed Ihe 
computer says is right for operating con- 
ditions. Turning on the airconditioning in- 
creases engine load, and the computer 
automatically compensates tor the drop 
in idle speed by operating the motor 
plunger until idle speed is back up to 
specs, idle speed is jusl a number in the 
computer memory, so the computer also 
makes adjustments to compensate for 
aging of parts in the linkage. 



Chrysler has had automatic idle control 
in a throttle - body injection system in sev- 
eral hundred lie Id-test cars out for a year 
or so. You'll see variations of computer- 
con trolled idle speed on carburetors or 
throttle-body injection systems on many 
cars sometime next year. Bui right now,, 
the Caddy is the only one you can buy 
almost everywhere. 

Cadillac's computer draws information 
from sensors for coolant temperature, am' 
fuet mixture temperature (threaded into 
the intake manifold), intake-manifold 
■ f Please turn lb page 1 43} 



Replacing carburetor on 
a Cadillac Seville Is a 
throttte-badv fua. f-in/se- 
tfon system that uses two 
reactors and art automat* 
ic idle-speed control 
(right). A motor-driven 
plunger actuates the 
(hrofl/e linkage to set the 
idle speed for whatever 
value the computer deter- 
mines. Fuai'presaure 
check In the lines is made 
at i Schrader valve (tar 
right). 
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IT’S LIKE GETTMG 
FREE GASOUNE 



when you change to 
Quaker State Sterling Motor Oil. 

Quaker State Sterling lubricates better than regular 
oils* so changing your oil to Sterling can get you better gas 
mileage. Its specially blended and fortified with new f and im- 
proved additives to cut friction and improve wear protection* 

With Quaker State Sterling in the crankcase your 
engine doesn't work as hard —so your gasoline goes farther 
Its like having extra gas in the tank, for free! 

Like all Quaker State Motor Oils, Sterling can help 
your car last and help you avoid expensive engine repairs* 










Servicing the GM models 



Enter servicing of GM airconditioning sys- 
tems Is (fie advantage of 9 new pressure 
switch, ft's found on toe accumutofar. 



rtk* 



Temperature controls optional on Buick Electra use ail-electronic, touch switch panel, 
computer and motors (not vacuum switches, diaphragms} to work flap doors „ ducts. 



pressure (actually a partial vacuum) and 
barometric pressure, plus engine speed 
from the ignition system. 

II any sensor fails, the computer substi- 
tutes a predetermined value thal will per- 
mit acceptable engine operation. II the 
computer loses its ability to compute, it 
automatically substitutes a predeter- 
mined fuel- delivery rate, idle setting and 
spark advance, so the car can limp 
home. 

In most cases, system failures will nol 
he in the computer, so the computer can 
be used to diagnose failures in the circuits 
it controls. In this department, Caddy has 



an arrangement that could turn even the 
affluent owner into a do-it-yourselfer. 

The car has an automatic-temperature^ 
control aircondilioner with a digital display 
panel, If the check engine tight on the 
dash goes on , j u st pre ss the warmer TEMr 
perature and off buttons on the a.c. 
panel simultaneously, and you'll wed the 
display panel to the computer. If anything 
is wrong, a failure code number will be 
displayed in. place of the temperature 
reading. A chart will tell you what has 
gone wrong. 

The computer will diagnose problems 
In tuel and ignition systems. It doesn't 







“I nit 






V* ^ G ^ e 
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check the exhaust-gas recirculation 
(EGR), which is also under its control, but 
that's just an off-on solenoid that can eas- 
ily be tested manually. 

The new Cadillac computer is even a 
step ahead ol what the rest of GM has just 
started using: a Computer- Controlled 
Catalytic Converter, or C-4 for short. The 
C-4 made its debut in California on some 
late 1979 3, 8- 1 iter Buick V6 engines and 
the early- 1900. front-drive compacts. In 
i he I960 model year, it will go in most 
California cars and some 3.6-liter Buick 
V6s in the other 49 slates. 

The C-4 is a digital computer in a car 
with a three-way catalyst system, and al- 
though the one currently out does no 
more than run a feedback carburetor sys- 
tem, it is capable of a lot more, As it pres- 
ently stands, however. C-4 uses these 
sensors: 

■ Coolant temperature. 

■ Oxygen in the exhaust gas. 

■ Throttle position, or . , . 

■ A string of three vacuum-eiectric 
switches that indicate idle, part-throttle 
and wide-open throttle. The switches are 
connected somewhat differently from en- 
gine to engine. 

■ Engine -speed signal from the distrrbu- 
toir 

The key signal is from the oxygen sen- 
sor, for it is the one that indicates (he ratio 
of the mixture that burned in order to form 
the exhaust gas. 



The computer uses information it gets 
from the sensors lo operate a solenoid in 
the carburetor. When the solenoid is fully 
energized it pulls down tapered metering 
rods, in fuel and air passages, to Jean out 
the mixiure. When the solenoid gets a 
current signal, a spring moves the rods 
the other way, to enrich the mixture, Be- 
cause the signal is one that varies in 
puJse time, it can be checked with a dwell 
meter, 

So although your dwell meter is obso- 
lete for electronic ignition, be certain to 
hold on to it ApparenlJy it will be making 
something of a comeback. 

Under cold engine, idle a Ad wide-open 
throttle, as with other feedback carburetor 
systems, the fuel- mixture adjustment is 
fixed (on ihe rich side), a. condition called 
"open loop. ' When the mixiure is under 



compuier control, the condition is called 
"closed loop." 

C-4 is designed to be largely self-trou- 
bleshooting. Even as it becomes more 
complex, adding electronic spark ad- 
vance, air pump, EGR and many other 
controls in 1 901 , you'll be able to find out 
most of what's wrong from the computer. 

If the CHECK ENGINE light comes on, lock 
under the dash for the computer and 
you'll see a wire with a green connector 
hanging down. Ground lhai wire with a 
lumper and a bulb on ihe dash will flash 
out a code. If you get, for example, one 
flash, pause, then five more flashes, 
that's one and five, or Mo. 15. Check a 
trouble-code chart and it says "Open in 
coolant sensor circuit." 

The engine must run a white before this 

(Pie a so turn to paga f 78} 



MiGill 



by Fiberfab . . . 

THE AFFORDABLE CLASSIC 




The world's premier component car 
company introduces the world's premier 
sports repficar , . .MIGHT An authentic, 
detailed reproduction oM he classic 1952 
MG-TD, The MiGi It comes in a complete 
package designed for easy assembly 
over e Volkswagen chassis and engine. 
And The Mi GUI body - getcoated in nine 
vibrant colors and limitless two -tones - 
is made of durable, rustproof fiberglass 
molded to last a liieti me. Nostalgic but 
popular, luxurious yet economical. Meet 
MIGI II by Fiberfab . . . the affordable 
classic. 






FIBERFAB, INC, 

1HM Tuners Cross now South 
M inr'*!*i[i<?li.s. Minn 5 1 6 

CALL TOLL-FREE: 800—326^671 

□ U’ :r<n*d a 1 1 tv M>Gi ll teitif bractiuie 

□ Frsdn rt , . HO % c(Hgr br«tiijrp *nfl j&wfnbty mafiyj. 

M W JM3E 

Slnttt ACWESS 

cm. state and nr 

HOME fHEWE 



1‘wfe |-:f- la** mjnwji ta m* Q VS* 

Cm NUMBER 

SXWTUflF 



bus mew 

□ Mjjief l>wifl jirsaurfit 

tKPJRATIQh •MIL 
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Servicing the Dodge, 
Plymouth and 
Chrysler models 



Mkada arid Cordoba gfovebox (left) removes easily* leaving a huge open- 
ing tor access tv heater and akConditioner ductwork* some vacuum con- 
trols and dec meat conn pc (ora. On the slant SI* and 3 f& engines, you 'll find 
the coil more accessible (above, left). Periodic checks of the NO a sensor 
(above* right) are quick because of Its easy^o-reach position. 



S li Her 1980 emission controls brought 
back the air pump on 1900 Chrysler 
products, and most other cars, as well, 
but many oiher underhood changes will 
make the Chrysler lineup easier for you to 
service. 

The change that Saturday mechanics 
probably will applaud the loudest is the 
relocation of the ignilion coil on compacts 
and intermediates with the slant Si* or 
318 VS, The coil now is at the right rear of 
the engine compartment, and there's no 
problem getting to the terminals to dis- 
conned the primary wires, or hook up a 
meter for ignition system testing On (he 




COIL 



R08BEH PMlPFLE 



SPARK PL UP 



PRESSED- IN 
CENTER 
TERMINAL 



terminal 

ELECT RODE 



STfUeUTOFI 

CAP 



00 1 L AND SPAR ItPLUG WIRE COlYNE CTQ R S 



1979-and-earlier Sixes, the coil is 
mounted low, diHicull to reach. 

The pre-1980 318 is almost as bad. 
The coil is righi next to the rear-mounted 
distributor, and unless you take off the air 
cleaner assembly, making a connection 
or disconnection is a struggle. 

Chrysler has made a number of oiher 
ignition changes, including a detonation- 
sensing spark-retard system on 1980 
VBs, which already are equipped with a 
spark-ad vance computer, The computer 
sets spark advance at the maximum pos- 
sible at all limes, so there is the chance of 
a knock under vanous conditions. 




The knock sensor is threaded into I he 
intake manifold. You can check the sys- 
tem by hammering on the intake manifold 
next to the sensor. The sensor signals re- 
tard in four steps of 2.7* (about 1 1 ! total), 
The faster you rap, the greater will be Ihe 
retard, which you can measure accurate- 
ly with a liming light {or the rpm drop with 
a tach). 

The front-drive Qmni-Horizon also re- 
ceives some significant changes in the ig- 
nilion system, The computer is gone for 
1980 (it will be back in 1981), replaced by 
a simple vacuum and mechanical -ad- 
vance distributor. 

The Omni- Horizon distributor cap aiso 
has a unique method of holding the 
sparkptug wires The usuaf ring of plug 
wire terminals is gone, and instead 
(here s just a bunch of holes. Each plug 
wire terminal has on electrode with two 
spring tangs that lit through the hole. The 
tangs then expand and lock against the 
inside of the cap. The wire can't come out 
unless you remove the cap, reach inside, 
squeeze the tangs together with pliers 
and push out. Not only do the fangs lock 
the wire in place, bul they serve as a con- 
tact for the transfer ol the high-voltage 
electricity Irom the rotor tip 

The new design eliminates the com- 
mon problem of engine misfire caused by 

Distributor caps on the Omni and Horizon 
have a posltlve-locklng feature (hat secures 
sparkplug wires. Terminal electrodes on the 
sparkplug wires must be squeezed from the 
Inside of the cap to reJeaw them. 
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Dupli Color-Quality spray paint 
R)r your car-For your home 




enamel 



primer 

SANDABI-E 
T DKlflNC 

'List blesista^ 



Ucqueb 



for 

N£TAL 

OR 

WOOD 






FOR 

METAL 

OR 

WOOD 



orwMi 



Dupli-Color A u l o Spray® for your car is recognized 
as the finest automobile touch-up paint in the world. 
Dupli-Color Spray Enamels* Lacquers and Primers for 
the home give you that same assurance of quality and 
satisfaction* 

For a multitude of things in and around your home, 
you can I beat DupLt-Color Enamels* Lacquers and 



Primers. They are specially formulated to give a smooth, 
even finish on wood, fiberglass or metal, They are 
durable, long-lasting and available in a range of attractive 
decorator colors. 

You know how good Auto-Spray is fur your car, 
Imagine what Dupli-Color Spray Enamels, Lacquers and 
Primers can beautify in and around your home! 




FALL 



CAR 

CARE 



MANUFACTURERS 



By Peter Nazneeky. Chairman <*r the Beard 
Atiiomnl Ivr Farm ft Ari'numrlrti As»oriai Lnin 

For the past seven years during ihe 
month of May, ,L Car Care Month" has 
been co-aponaored by the Automotive 
Parts & Accessories Association and 
POPULAR MECHANICS. 

The active support of Manu- 
facturer and Retailer members of the 
APAA is an indication of the high 
level: of interest m car care products 
and service 

In recognition of the conllmilng 
need for Car Care information 
throughout the year, "Fall Car Care" 
has been added to the program 
beginning this year. 

Hundreds of newspapers have 
cooperated by featuring special Car 
Care sections providing Information 
to help improve the quality of car 
malnicnance and efficiency. 

The Car Care Programs arc 
designed with the tens oi millions of 
ear owners and drivers In mind > , , 
you and everyone else who cares 
about ear maintenance, fuel economy 
and safety. 
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Servicing the Dodge, Plymouth and Chrysler models 

VAPOft-COtJTAkhiMENT DOOR 

RUN MODE 

Alft CLtANET* 

v-c 

EL 



ed connections and possible damage to 
the oil cooler when you have to remove 
the radiator for cooling system and fronl- 
of-engine service. 

California oars 

As usual, the boys in California get first 
crack at a tot of complex hardware on 
i960 Chrysler products {and on (he other 
makes, too). The carburetor is a feedback 
type, controlled by a digiial computer that 
also operates the electronic spark ad- 
vance. 

The computer system used on all Cali- 
fornia V8s and I he 49-states 360 V8 



Door in snorkel prevents vapor escaping 
into atmosphere, fn tun mode, solenoid 
opens door 2 1 then airflow takas over 

(without feedback carburetion) has an 
elecl ro n ic wrinkle ( h at re se m bies the orig - 
inal Lean Burn computer system: a dis- 
tributor with two pickup coils— one for 
starting and idle, a second for off-idle 

The original idea of the slant pickup was 
to provide an extra measure ot reliability 
and divorce the computer from, (he start- 
ing operation The engine can si art and 
run on cither pickup, so if the off-idle pick- 
up I ails, you fust won’t gel spark advance 
and performance will be poor. If the start 
pickup goes, you’ll start on the off- idle 
pickup, bul il will be tough because you'll 
get twice as much spark advance as from 
the start pickup, and that will put a strain 
on the starter. In either case, the problem 
will be obvious and can be pinpointed 
with a timing light Both pickups are easily 
removed from the distributor. 

fn 1980, however, the dual-pickup de- 
sign provides an important extra benefit: 
smoother idle, By starting and idling (he 
engine on a separate pickup, Chrysler 
can lock the ignition system to the engine 
at idle, Engine speed actually varies 
slightly through each stngle revolution at 
idle, and by the time the computer can 
make a correction (at the end of a revolu- 
tion), it’s too late. 

Evaporative emissions 

Tough new evaporative emission stan- 
dards in California have produced some 
changes ai the air-cleaner housing. On 
most models, the air-filter etement is a 
special two- layer design: an inner pleated 
paper sheel and an outer fiber, treated 
with carbon particles to absorb luel va- 
pors that evaporate from the carburetor 
barrel when the engine is off. The filter 
elements are gray because of the char- 
coal. so they almost look dirty when new 
Take a look so you can make a compari- 
son belween gray and dirty. 

On four- barrel carburetor V8s, there is 
a vapor-con lainment door in the air- 
cleaner snorkel instead. When the engine 
is off. the door swings closed and pre- 
vents vapor escape ihrough the snorkel 
if Please turn !o page ?5Q.J 



RELUCTOR 



SOf.EMDID 



PERMANENT 

MAGNETS 



Two magnetic pickups in dis- 
tributors of soma 310 and 3&Q V8s 
(Sett l provide better Idle quality and 
help reduce fuel consumption at idle. 
Transmission cooler line (below) Is a 
not a tube, where it connects to 
radiator, making service easier . 



loose plug wire connections and corroded 
terminals m the cap. If you want to check 
a plug wire for resistance, you don’t have 
to disengage it from the cap. The terminal 
in the cap is the same one ihai’s in the 
plug wire, so just clip your ohm meter di- 
rectly to it, 

The coil wire is installed in the convert 
tional manner, on a contact pressed into 
the center of the cap. This allows easy 
removal for ignition system testing. 



Easy-out 

The Cordoba and Dodge Mirada are 
the company's new models for 1980, and 
they leature front-service dashboards. 
One new item is a giovebox mat comes 
out alter removal of a tow screws, provid- 
ing a huge access area to heaier/arrcon- 
dilionmg ductwork, some vacuum con- 
trols and electrical connectors. 

All I960 Chrysler products will have an- 
other serviceability feature mat should 
prove popular: The tubing from the auto- 
matic transmission to the oil cooler in the 
bottom of the radiator is not all metal with 
a threaded connection Rather, the lubing 
ends about 6 inches short ol the radiator, 
and the remainder of the connection is 
flexible hose, connected to the tubing and 
Ihe oil cooler necks wilh worm-drive 
clamps. No more worrying about corrod- 
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Servicing the 
American Motors 
models 




W ould you believe little American Mo- 
tors leading the industry into com- 
puter-controlled feedback carbu-wtion? 
Well. it's true. All AMC- made Sixes in Cal- 
ifornia and the other 49 states will be 
equipped with a computer, a carb with 
electrically-adjusted fuel mixture and a 
three-way caialyst. The other domestic 
carmakers have the system only on most 
California cars. 

AMC doesn't need the system to meet 
49-state emission controls on the Six, 
which is the only engine it still makes (the 
V8 is discontinued and the Four is bought 
from GM). However, the computer sys- 
tem does provide better dnvability and 
fuel economy. 

The compuier is ihe Micro- processor 
control unit (MCUj from the same family 
lhat Ford uses on its California four-cylin- 
der engines- However, the plumbing and 
wiring are strictly AMC. 

The most obvious difference between 
Ford and AMC installations is lhat AMC 
uses a stepper motor to control the fuel 
mixture,, instead of vacuum as on (he 
Ford system. The stepper, which can 
move forward or backward into any one of 
100 positions, operates a pair of tapered 
metering rods lhat control fuel mixture 
richness by moving in or out of air bleed 
passages. 

Three control switches 

Next, the AMC system hes three vacu- 
um-electric switches, all rn a row on the 




Carb fuaJ mixture settings- are controlled by 
vacLrum-Gfecfric switches {above) on right 
aide of engine compartment of Sixes. Re- 
move the cover to reach the mixture-contra/ 
on the feedback carb (right), 

right side of the engine compartment, 
These switches open and close in re- 
sponse to changes in vacuum to provide 
signals to the computer When triggered, 
each gives an "open loop' signal to Ihe 
computer to lelf it to stop controlling and 
put the carb on a predetermined fuel- mix- 
ture setting. 

The rearmost switch provides the sig* 
nal for open loop when the engine is cold. 
Its vacuum switch is connected through 
both a bimetal air temperature switch in 
the air cleaner and a coolant temperature 
switch threaded into the water jacket. The 
air switch is dosed at under 55“ F am- 
bient, the coolant switch at under 160* F, 
When either is closed, carburetor vacuum 
can! pass 1o the vacuum -electric switch, 
and so the switch remains open on all but 




California models, on which it is normally 
closed. The computer interprets the lack 
of current How (or current flow on Califor- 
nia cars) as a cold engine signal and goes 
to open loop. When the air and coolant 
thermostatic switches open and allow 
vacuum to ftow. the vacuum-electric 
switch closes (opens on California cars) 
and (he signal that goes to the computer 
from the switch operation causes the 
computer to start controlling the carbure- 
tor mixture. 

The middle vacuum- electric switch is a 
wide-open- throttle signal. On all cars the 
switch is open with vacuum flowing 
through. When the throttle is wide open 
and vacuum drops below 4 inches, the 
switch closes and current flows through to 
signal the computer. (Ptaa&e turn so page igg) 




Tachomatar connector on ihe Pontiac-built four-cylinder en- 
gine (above) it viewed from underneath the car, tta a night- 
mare to natch, no AMC designed in a wiring harness with 
protective connector* that places a tachometer connector In 
a more convenient location, jut* now inside at the top of the 
engine compartment , as shown at right, 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toYouir Health, 







A s one automobile model year has followed 
another, new cars have needed less ser- 
vicing than their predecessors. Remember the 
2QG0»mite mot or ‘Oil change recommended 
(or. among others. Ihe 1955 Feed? Wow, 25 
years later, many Ford models go 10.000 miles 
or six months between oil changes, whichever 
interval comes first 

Sparkplugs are another example Until 
1975, it was normal to replace plugs every 
10,000 or 12,000 miles. Since then, the cata- 
lytic convener, unleaded gasoline and the 
electronic ignition system have lengthened in- 
tervals between engine tune-ups and spark- 
plug changes- In a new General Motors car, 
you can drive 22,500 miles before new spark- 
plugs are called for. 

However, despite these and other ad- 
vances, car care remains an important part ol 
owning a new. as well as an aider, model. Fail- 
ure to maintain a car leads to 
■ Recurring mechanical headaches. 

■ increased cost lor tuet and repairs. 

■ Reduced vehicle life. 

More often isn't too often 

Those who are conscientious about caring 
lor their cars often ask; "In maintaining a vehi- 
cle. should l follow the interval recommenda- 
tions suggested by the manufacturer, or 
should 1 perform services mere irequendy?" 

The more frequently you do certain services, 
the greater your chance of averting trouble. 
This does not mean you have to replace spark- 
plugs, air-cleaner lifter, drive belts, shock ab- 
sorhors and other parts betore they have out- 
lived their usefulness- A part should be re- 
placed <?n an as-needed basis when an oper- 
ational problem or an inspection tells you it is 
no longer performing property, 

There are other services that you should do 
on a mileage or time-period basis These in- 
clude oil and oil-filter changes, other fluid 
changes (automatic transmission, for exam- 
ple) and lubrication They contribute !o longer 
car life if done more frequently than the manu- 
facturer recommends. 

Engine lubrication and 
fluid-level inspection 

The engine and some associated parts 
{brakes, radiator, transmission, lor example) 
are fluid reservoirs. Fluids are a car's lifeblood 
Without them, the car will not run or should not 
be run. This section discusses motor oil and 
how' to change it; then, how to check some 
important fluid levels 

ON lubricates engine components, reducing 
friction between moving parts and minimiiing 
wear. Oil also deans the engine, helps cool it. 
protects it against rust, and seals the cylinders. 
Most engines, depending on si*e. take a maxi- 
mum of lour to six quarts of oil. 

Oil »s stored in the oil sump (also called mh 



pan or crankcase), which is a storage pan at- 
tached to iha bottom of the engine. An oil pump 
siphons the oil through a pickup and filtering 
screen in the sump, and pumps it Into the oil 
fitter. 

The oil filter does the job of removing dirt 
panicles held in suspension by oil. Eventually, 
the filter becomes loaded with contaminating 
matter. Thus, it has to be replaced, 

Manufacturers insist that an oil filter need not 
be replaced every time pi I is replaced. "Every 
■other oil change is sufficient," they contend. 

However, there are some who don't sea the 
logic of contaminating lour to live quarts ol 
fresh oil with the one quart of dirty oil remaining 
in the oil filter. 

Pressure forces (he oil from toe oil filter into 




Equipment you need 1 for changing o it end 
fitter, Gef toe right oil — “Teed” toe can. 



1 he engi ne and 1 hrough gall er i es a nd passag es 
to mam bearings, connecting-rod bearings, 
camshaH bearings, rocker arms and other 
parts. In the process, the oil picks up and re- 
tains particles, and Ihe oil additives and deter- 
gents begin wearing out. To avert engine dam- 
age that may be caused by a buildup of sludge 
formed by dirt-laden oil, oil should be changed 
before a critical point is reached 

Manufacturer- recommended oil -change in- 



tervals reflect this critical point If ihe car is driv- 
en under "severe" conditions, manufacturers 
suggest cutting the recommended interval in 
hail. Severe conditions include using the car 
mainly for &top-and-go city driving, pulling a 
frailer or driving in desert areas, 

Owners manuals provide manufacturer-sug- 
gested intervals. They also give ihe viscosity 
and type oil toe manufacturer feels is best for 
your individual driving conditions, However, 
additional information regarding oil may be 
useful, 

What viscosity numbers mean 

Numbers you find on cans of oil— such as 
SAE 1OW-S0, SAE 30 — are viscosity (or 
weight) numbers, which indicate the thickness 
of the oil. The higher the number, the thicker 
toe oil 

SAE stands for Society of Automotive Engi- 
neers, which established toe grading system, 
and W means t he oil is intended for use in cold 
weather. The W designation is particularly im- 
portant to keep in mind when temperatures 
drop to 32' F. or below, Above that level, oil 
having a viscosity number without the VY works 
satisfactorily. 

When you start an engine in cold weather, oil 
with alow viscosity number (for example, SAE 
10W, SAE 5W-30. SAE 20W-40) flows readify, 
reducing friction that might otherwise make 
alerting difficult Oiis with high viscosity num- 
bers (SAE 30 or 40) become thick in cofd 
weather and usually make it harder to si art your 
engine. 

However, there is a drawback to using oil 
with a low vi scosity nu m be r. As the engi ne gels 
hot. oil gets thinner. An oil with low viscosity to 
begin with may not give the engine the protec- 
tion it needs. 

Since more than one grade ol oil is usable 
over any one temperature range, you have to 
decide which is best 

One ol the most important points to consider 
in selecting the right viscosity of oil for your car 
is the type of driving you dq. For instance, 1 OW 
oil may be ideal if you live in a cod part of toe 
country and drive under ideal conditions. But if 
you make long trips and carry heavy loads in 
toe car, you will need the cold-starting advan- 
tages ol a 10W oil plus a higher viscosity oil to 
protect engine pans. You would, therefore, se- 
lect a 10W-3G, 10W- 40. or 1QW-5Q oil. 

Another factor to think about in choosing oil 
is whether to buy a multigrade or smgle-grade 
product. Single-grade oil is less expensive, but 
there are olher considerations. 

Muttigrade vs, singfe-grade oil 

Multigrade oils are t hose 1 hat have two num- 
bers, such as SAE 5W-30, SAE lOW-SQ, SAE 
2QW-5Q. Myiiigrade oil allows engine starting 
in cold weather while providing ihe protection 
of high- viscosity oil when the engine is hoi, Us 
(Please 'b'.rn to cage 152) 
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Quality makes them worth asking for. 










COLEMAN’ 




No air? 

No sweat! 

Operates from 12*v auto 
cigarette fighter.. . 
pumps up to 150 p.s.i 

For passenger liras. . 

4WD, pickup and F1V tires. . . 
motorcycle and bike tiros... 
ai r shocks . f oo tbal Is. 
basketballs, volley balls. . 
dozens of other uses. 

And it's t he one with 
Coleman quality, So you 
know you can count on it 
in the dutch. 







Tti* Coleman Company, Inc 
Wichiifl Kansas (7201 



NOW IN LEADING AUTOMOTIVE DEPARTMENTS 




biggest advantage is that you don t have to 
change oil as the seasons change. 

Multigrade oils contain special additives 
called polymers. As engine heat rises, the 
polymers change (be- character ol the oil to pre- 
vent oil Irom thinning too much Such oils are 
convenient, too, but no multigrade has quite as 
much high'temperaturo viscosity as the cone- 
spending single grade. For instance, t0W-40 
oil isn’t as thick in a hot engine as a single- 
grade 4p. 

" You get a little better protection at high tem- 
peratures with a single-grade oil," Shell Oil Co 
states. However, to take advantage of this pro- 
tection, the oil generally has to be changed 
from one grade to another as the seasons 
change. An exception to ttils involves use of 
SAE 20W-20 oil. 

Incidentally, if your car is burning oil, you can 
cut consumption until you are able to repair the 
engina by using a high viscosity single-grade 
oil. 

Wfisl API tetters mean 

The American Petroleum Institute (API) 
tests motor oil lor its ability to prevent wear, 
rust, corrosion, sludge and contamination. The 
ml is then classified Letters designating the 
API recommended oil for your car should ap- 
pear on the can of oil you buy. Classifications 
{see below} should he observed m selecting 



API OIL CLASSIFICATION SYSTEM 
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ihe right oil tor an engine, since the right oil 
helps prolong engine life. 

How to change oil and titter 

Note: Do this alter the engine has been run 
and is warm. The engine should be turned 
off. 

1- Pl«c* * W»«U pan under the 
crpnkcvH drain plug. The car wheels 

may remain on the floor or the front may be 
raised. Engage the parking brake, place the 
automatic transmission in park or the manual 
transmission m gear, and place chocks around 
the near wheels to keep the Cftr Irom moving 
2* Loosen the crank com drain 




With engine warm, remove the otfpan plug 
and let the old oil drain out— all of it 



plug. You can probably use an adjustable 
open-end or box wrench Then, unscrew the 
plug by hand. 

If the d rai n pi ug is countersunk , get a s pedal 
drain-plug wrench of the oorrect size Trying to 
loosen ihe plug with a conventional wrench 
may ruin the plug or damage the oilpan, 

3, Walt forth* c rankest* to empty. 

This usually takes about three minutes, but 
don’t be hasty. The more dirty oil you allow lo 
dram, the less dirty oil remains in the engine. 

4. Screw tit* drain plug carefully 
back Into the oilpan and tighten It by 
hand- Then, with a torque wrench, tighten the 
plug lo 20 foot-pounds. If you don’t have a 
torque wrench, tighten the plug snugly with the 
conventional {special) wrench, but do not over- 
tighten it since you may distort the oilpan. 

5- Place a waat* paw under the pH 
filter* and us* aw oll-flfter wrench to 
turn th* filter counterclockwise- II the 
filter is Irozen in place, hammer a chisel 




Remove oil fitter . It should coma oft «*% 
It not , aw fnefrueWons In f**t 



through the filler cam si or and smack the chisel 
handle with a mallet. This will loosen the filler. 
Remove and discard the Old fitter. 

Cleon th* filter seating surface 
on the engine, Make Sure none ol the old 
gasket material stays stuck to the surface. Uso 
a puny knile to scrape off gasket material, 
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Before InsteJH/ng new Wtw, spread oft o ver 
gaskef to iiafp seal ftlter in p/ace. 



Tr Spread tom* clean engine oil an 
the geeket of the mwflhif end on the 
Nlttr ■oattng *urfaco. This helps seal the 
fitter lo the surface, 

8. Hand* tighten the filter, being care- 
ful not to cross or strip Ihreads. Tighten the 
filter until Ihe gasket just touches Ihe sealing 
surface. Then, hand-tigbten the filter an addi- 
tional one-ha It to three-quarter lum. Do rtoi use 
a wrench: it may distort the filter. 

9. Fill th* criiikciM through the alt 
fl liar to I he capacity called for in I he owner's 
or service manual Check the dip-slick oil level 
to see that oil is at the full mark. 

to. Sturt the origin* tnd run It It full 
ildl* far m mlmit* or two. Turn off the en- 
gine and chedk lor leeks ai the crankcase drain 
plug and oil tiller. If (here is a leak, tighten the 
plug or filter a bit more If the iee& persists , the 
component is damaged. 

fluid level inspection 

Inspect Hurd levels after changing gll. The 
following outlines how lo check [he brake 
master cylinder, auiomalic iransmisslon and 
cooling sysiem, bin don't lorget I he battery, dif- 
ferential, power-sleering reservoir and other 
fluid components your car may have. 

Brake master cylinder. Release Ihe 
clip or boll holding Ihe masler cylinder cover, 
and lift off the cover. The brake llutd level 
should be v*- to Vi-inch below the lop of ihe 
cylinder. 

11 fluid Is needed, draw it from a fresh con- 
tainer pf Ihe type of brake fluid specified by ihe 
manufacturer. Do nm use brake llukf ihsl has 
been stored in a can which has been opened. 
Fluid may be contaminated- Be careful not to 
gel dirt In the master cylinder. 

Automatic tran*ml**lon» Each manu- 
facturer recommends a somewhat differenl 
procedure: 

1. American Motor*. Warm up engine 
and transmission (10-mile drive or longer), idle 
the engine; place the transmission selector in 
neutral; check Ihe level. 

fP'oflj.i- i'u.-h- Id prii-'i' !$4) 
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Assy. IS v 6.00-6 
Sul Li$t$Z9 9& 

Our Pnce $13 96 Ea. 

10 Or Ware SI US Ea. 



Ter® 

Trimmer-Eager 

Sug. List S69 95 
Our Price 529.95 Es. 
15 Or More m 95 Ea 



Busch Spark Plug*. 

Sua List S1.49 Ea. * 

O ur Price S.59 Ea f ' 

^ S 5 

hydraulic Cylinder «■ 

Double Adino ?soo psi 
B ort ■f’-Strake 16" 

Sug List SI 69. 95 
Our Pace $79 95 Ea 
10 Or Mart 555.95 Ea. 






Lawn Mower Blades 

Sun UstM.69 
Our Price $M9 Ea. 
10 Or More $1.00 Ea 



12 Volt Uwn 
S Gandtrt 9 *tt|ry 

Sug. List Ml. 95 
Our Price 520 95 El 
10 Of More $TS 95 Ea 



iK 






Mini Bike ftuteh 

Sug Lisl $22.95 
Our Price $6.95 Ea 
10 Or More $7,95 Ea 




On ait id HP Twin 

4 Cycle Eng-me 
Spue list S7?9 ns 
Our Price $369.00 Ea. 



Th* cation II- il you receive if sew !■• aver hR (MOfliim ihnh.vrs rlislrlbulrws and *hol«alHB*rinin .me autsidUhi J £ 
The»t product* jrn uHererl ter you md art hsltd in j rranINy pubiicjliorv ' LIQUIDATORS el INVENTORY " Thtsa ir-ms in 
rar»1anlly ehangirip every momh If you -me m t-ur ipm and your p-oduds reU'e In lawn md nnj^rryrir'?. Wars. 

Agronune. all types •sijniu.sln,. and MnQiirsH't ir*rns. this cai.nuq can be an imi CO yflur ron-«fTir 
Baerr Sites CterpjriiiBi-i pthtr* ytfytne buying «"!h jy&ftanra -piHd untf Ip whpteWtef? anpirnjniylmurEr? U p ?Ikp a gnaai 
DpapfurrifV to yet (MS the whcKsalmgtnisinEW Chackeur pricei abow Ctiey re- : nip stern^* Buying ai IIuse arrets vmi cal' met 
money 

frfT (?ul he hondy prUer blink bekrar and send hr youi L'QU-DATORS ai IPfVf MTdWv muiimj today roi ti3 cn p^r yen 
Clrnside the U 5 . S?7 M (Jf year 



0 alley /ale/ 
Corporation 



□ ENCLOSED IS MY CHECK OR MCIN.FV ORDER FDR Si 3 50 kf 
ONE YEARS SUBSCRIPhOH □ OUTSIDE LJ S S27 00 



PM 



NAME 



BOX m 
CORUNNA. Ml 4&B17 CrTY 



mms 



.STATE 



l 7'P 



Li LANtastic 

Hcrgy saving 
and Elegant 

Um up la iS\ an *lr canfHlJanlnq end h««{- 
m* ttlll I kBplKirb . p |i; i #500 Cln! yr;r y-.o', Ir^q 
nRvlMCHy 1li,i .< 7Sw |il)h! bull) Qu^lKy tmn man. 
LiPactoring «lnci, 1-039. C r 1 , yrn-in m mr>| ,i 
net 4 Jmllalion. Ali.m hut i.i.rln - a i 

’Kiolwlawl 3 *armnly WFntr' nr hr.,.wn 40" 
r*n oalj iYIB DLifl paid • •' • ••. e - ■ i S I H 

Solid tejh wool wiih tf*iM nrac& S*i1 rra 

-A'f I -1 V'LhJ. wr, I Ai«i[:j yl-wUClirU '.min an?J 
I'M i'mp -i *n ■ ; nil nr nnvl( r-i.H.l. i,t MO Pfiom trip 
CMlintnlal US 1 -PQP-ia)-TTdA (>■ ij i urny 

,ll C-|i|l"r f 4-CH JIJ0 Ijr; Suiri far h*« e*lplo« 

Unique Products Co. o*pi P U 

p * BVM lOOV/*laa« Maunlain. DA 30OU 

t'n” in i iirnis uriil.ipri. nm 



BRITISH SPORTS CAR PARTS 

Sloe i. 1 1 1 burg i ass body panaii, up. 
rioisiary, carpets, lops wire whoets. 
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CLEAN UP ■ TOUCH-UP * DRESS-UP 





2. Chrysler. Warm up engine and trans- 
mission (ID-mifo drive or longer); idle Eha en- 
gine. move shirt lever slowly through each gear 
position, pausing at each until the gear en- 
gages; move lire shirt lever back to neutral: 
check the level. 

3. Ford* Warm up engine and transmis- 
sion (10-mile drive or longer), idle (he engine; 
move shift lever slowly through each gear posi- 
tion. pausing al each until the gear engages; 



the dipstick, consul! the owner or service man- 
ual.) Reinsert the suck, seat it fully , withdraw 
again and read the level. In all cases, except 
GM, the level should fall between I he full and 
ado marks. Do not add Fluid unless the level is 
below the add mark. 

With a GM car, touch the Flurd with clean 
lingers. IF fluid is cool, the level should be V*- (o 
3*-inch below the ado mark; if fluid is warm, the 
level should be dose to ihe add mark: if fluid is 



STEERING LINKAGE 
f remove plugs to luhr!cate) 




FRONT WHEEL BEARINGS 

{INSPECT? 



BALL JOINTS 

I REMOVE PLUGS 
TO LUSRFCATEI 



STEERING STOP PADS 
ILUBRICATE SURFACES) 



PARKING BRAKE LINKAGE 
(DRUM REAR BRAKES) 
(LUBPICATF CARLE GUIDES. 
LE VERS AND LINKAGE AS 
REQUIRED! 



REAR AXLE 
{LUBRICATE! 



This If a fypte * I lubrication guide that you find In service manuals. 



move the shift lever back to park; check Ihe 
level. 

4. General Meter*, The engine and 
transmission may bo cold, warm or hoi (see 
below); idle the engine: place the shirt lever m 
park; check the level. 

For all makes ol cars, withdraw the dipstick 
and wipe it with a clean rag. (U you can t locate 



hoi (uncomfortable ic the touch), the level 
should fall between the ado and fuU tTOMfci 
To add fluid in ail cases, insert a clean tunnel 
in the dipstick tube and pour In the type ol fluid 
recommended by the manufacturer in the own- 
er or service manual. Automatic transmission 
fluid that is suitable for one car may not be suit- 
able for another. 
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Do noi allow fluid level !o go above Ihe Full 
mark. Excessivo fluid in rhg transmission may 
create an aerating condition, causing gear slip- 
page. 

Cooling iyst*ivt. Most new cars have 
coolanl recovery systems, Coolant level is 
checked by looking through Ihe clear-plastic 
coolant recovery lank, Many tanks have two 
level marks— Colo and hot. ff the level is be- 
low the mark for the engine temperature when 




in rear- whew drive cars, (he automatic 
Transmission dipstick is (oca led at (he rear 
of the engine, frr the frorrhwheef- drive mod- 
efs, ff's placed up front , 



you check the- coolanl, add coolant to (he cool- 
ant recovery tank. 

If an engine is not equipped wifh a coolant 
recovery system, check the coolant level by 
removing the radiator cap when the engine is 
cold. The coolant should be IV? to 3 Inches 
below the lop of the niter neck. 

Chassis and body 
lubrication 

Refer to Ihe lubrication chart for your car, 
which you may find in the service manual. It 
you cannot find it you can do without li by 
cheeking pivol points ior grease fittings and 
using the list below for greasing other parts. 

How la tuba chassis baft joints 

1- Qrsss* fitting* (often called zarik fil- 
lings) allow you to attach a grease gun to pump 
grease into ball joints, which are load-carrying, 
and into swivel points on a car's chassis. Some 
hell joinis have been made with rubber plugs 
Instead of grease fittings. These plugs should 
be removed, discarded and replaced with fit- 
tings. 

2* Wlpt thi gni» fttllng d«in; otlv 
erwi&e, you may pump dirt into a suspension or 
steering bafl joint, Dirt increases wear and 
causes premature failure. 

(Pie die i y.n f-:i page r 5&I 




LUBRIPLATE 



If you rebuild 
automobile engines, 
LUBRIPLATE. 
is for you! 

LUBRIPLATE No. 105 Motor Assembly 
Grease is a smooth, high quality water 
repellent grease. It provides instant 
lubrication to the engine before the motor oil 
has circulated. Apply if to the engine 
bearings, cylinder walls, pistons and rings, 

In fact, if you want full protection 

t for your car, 
these are 
all for you! 



O. 105 

. ' TOR ASSEMBH 

Grease 



WVTiW mitlM 

Awarhifl 



irt «***! 



‘;et weight 
iQOZS. 



RIPLRTE LUBRICflnTS 



L UHRlPL ATF DIVISION F1SKE BROTHERS REFUTING COMPANY m LOCKWOOD STREET /NEWARK, MJ. 07106 

MANUFACTURING PLANTS W NEWARK. N J 0/1IJSAW& KOtFOO. [>mO -JUfttH / P*5rm&UT0fl.5 NATIONWIDE 



Get great savings on the tools Cale & Jr. used in 
winning 3 consecutive NASCAR championships. 




Ha II af Fame Mechanic 
Jr. Johnson 



Championship Driver 
Cale Yarborough 





For working in light spacesthis brand 
new S-K set can't be beat. Sal features 
Va" Thumbwheel and W stubby ratch- 
ets, 11 standard sockets, 2 extensions 



and H Jr to V* rJ adaptor. Set #4216-79. 
16 pieces plus durable plastic box. 



Four other papular sets also available at 
savings up fo 4g% p . 



Only $ 29 M 5®~ save over 41%* 

FULL LIFETIME WARRANTY 

£!* bi«d <yi pH.p’jQMim UMI pfutesW ,-t3p,,ftjni p-ncas 



The brand of excel lance 

b-k WkmiuM 



COFVR'OMTi^TjtSCSSEfllNDiJSTPeS VC 



po.tvo tooi aMsxn miiuk wauarmr r - im: 
j«t Minina 
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3. Attach a hand graaa* gun Filled 
with chassis grease to ins lilting 

4 . If you are lubricating a Chrysler 
or General Motors car, pump Che handle 

of the grease gun slowly until grease oozes 
from the bleed hole in ihe case of the ball joint 
seal or until the seal swells 

5. It you are lubricating an Ameri- 
can Motor* or Ford car, pump the handle 
of the grease gun slowly until ihe ball-joinf boot 
starts to swell. You can see or feel the swell- 
ing. 

6. If gr*a«o ou*t out tnoro than 
slightly between the lip of the grease gun 
and zerk Fitting, replace the Fitting, which is 
probably clogged. 



Greasing other parts 

There are many parts of a ear mat should 
receive grease to preveni &queakng corro- 
sion and premature wear Points common to all 
cars that should be lubricated when the chas- 
sis is greased, and lha lubrication to use, are 
the following; 

□ Hood-iaich mechanism and hinges— light 
oil or white lithium grease. 

□ Door lock rotor and strike plate — light oiF or 
while lithium grease, 

□ Door hinge pins — light oil. 

□ Lock cylinders — powdered graphite. 

□ Wealher strips and window channels— sili- 
cone spray. 



□ Seat (racks — CRC WD 40 or white lithium 
grease. 

□ Rubber bushings (stabilizer bar, shock ab- 
sorbers. springs) — rubber lubricant. 

□ Parking- brake cable— CPC, VYD 40 or 
white lithium grease. 

Depending upon lha model, the following 
parts may require lubrication; 

□ Transmission shift-linkage pivot poinls. 

□ Steering slop plate 

□ Clutch- release idler lever. 

□ Clutch-linkage pivot points. 

□ Clutch-fork joint and cross shaft. 

□ Gear-shift control mechanism, 

□ Kickdown- linkage pivot points. 





M anufacturers qf care wilh electronic cqrv 
trol igniuon systems (often relerred to as 
ECS. solid-state ignition Or breakerless igni- 
tion} do not offer maintenance schedules for 
Ignition systems, since ECS is practically 
maintenance-free. However, when you have to 
replace sparkplugs (see below) always inspect 
the Ignition coil (in models other than GM). dis- 
tributor cap and high voltage cables as precau- 
tions. 

How to inspect the ignition coif 

Note: Coils in AMC, Chrysler and Ford elec- 
tronic ignition systems are similar to each other 
and to ignition coils of the nonelectronic 
(breaker-point) systems Coils, which are in- 
spected and replaced the same way, are 
mounted on the engine or fender well. They 
are easily seen. However, the coll of GM's 
High Energy (electronic) Ignition (HEF) system 
is inside the distributor. It cannot be checked 
using (he method desenbed here, but requires 
Ihe use of an ohmmetef. Testing an HEl coil is 
not necessary unless there is an ignition fail- 
ure. 

1. Grasp thi high tanilon (second- 
ary circuit) cabla boat at the coil low- 
er, Twist and pull until the boot pops loose. Do 
not putt on the cable, only on lha boot. Pulling 
the cable damages the cable. 

a. in«p«ct the coil tower and coll 
body for crock A ribbon of carbon indi- 
cates a slight crack. If a slight crack or major 
break is present, replace the coil. 

3. Clean tha cable And the terminal 
In aide the ceil tower by rubbing with a pen- 
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cil eraser or a distributor terminal brush Use 
an air hose, if it's available, to blow away for- 
eign matter. If an air hose is not available, use 
an ear syringe. 

4, Hake aura tha two primary-cir- 
cuit wire terminal connections are 
clean end tight, 

9* Push tha secondary cable Into 
the coll tower as you pinch the bool to re- 
lease air. 

How to inspect the distributor cap 

To inspect a distributor cap properly, remove 
it from the distributor and examine rt on lha in- 
side. A ribbon of carbon indicates a crack. The 
distributor cap in your car i s attached in one of 
the following ways; 

1 , Dittri hutor cap* need on G M car* 
are generally held by two eprifip-load- 
ed L-ahaped lug hooks- To release the 
hooks, engage (he slot with a screwdriver, 
press down on the lug and turn about one-half 
turn. 

2* Distributor caps used on AMC, 
Chrysler and Ford cars generally use 
two spring -metal hailing clips. To re- 
lease the cap, insert a screwdriver between I he 
distributor body and clip. Twist the screwdriver, 
snapping the clip free Co not insert the screw- 
driver between the cap and clip, since you may 
crack the cap. 

3. (f m distributor cap Isn't hold by L- 
shaped lug hooka or boiling clips. It <la 
hold by two machine screws. Engage 
the screws wilh a screwdriver and lunt coun- 
terclockwise until the cap is released. 



To inspect and clean secondary cable and 
distributor cap terminals, disconnect one cable 
at a time. Reattach lha cable 1o the distributor 
before removing the next cabla. Use a pencil 
eraser or distributor terminal brush, as you did 
to clean the coil, Don't forget to dean ait distrib- 
utor terminaFs-=those inside the cap and in- 
side towers. Terminals oi the HEl distributor 
cap are not inside lowers, but are exposed. 

If you have to replace a damaged dtstributoi 
cap, follow these instructions Id keep from ac- 
cidentally attaching a cable to Ihe wrong lower 
and upsetting the firing order of sparkplugs: 

1. Hold the new distributor cop 
next to the old cop so hold-down fastener 
positions and markings of both coincide. 

2. Disconnect knd Install on* coble 
of o time- To make sure ihe cables are firmly 
installed in ihe new cap. twist and turn them as 
you press downward. Pinch bools to release 
air. 

How to inspect high-voltage 
(secondary circuit) cables 

When a high-voltage cable fails, voltage 
jumps to ground through defects in cable Insu- 
lation before reaching the sparkplug. This re- 
sults in sparkplug misfire, which causes poor 
engine performance and increased fuel con- 
sumption. Bad cables are a primary reason for 
hard starting in wet weather. 

Points to keep in mind concerning inspection 
and replacement of sparkplug cables are as 
follows; 

■ Cable insulation fails primarily because of 

(Ffease turn to page 1 58) 





Fuel costs are going up and up with no end in sight, 
Some are even predicting $1.00 per gallon. But now 
you can do something about fuel inflation. Get a 
Holley^ ECONOMASTER carburetor 
ECONOMASTER carburetors are designed to be 
stingy with every ga Sion of gas. Engineering 
improvements such as two stage power valves, 
enlarged metering ports or more sophisticated 



booster venturi i allow us to fine tune each 
ECONOMASTER carburetor with MFG in mind. 

Installation has been simplified! too, 

ECONO MASTER carburetors use existing throttle, 
choke and emission control hookups and slep by 
Slep instructions will lead you through — all the 
way Holley Replacement Parts Division. 

RO. Box 749. Warren, Michigan 4BD9Q. 





For our latest pamphlet and where-to-buy 
list write to: Dept. PM-14, P.O. Box 3683, 
Center Lme, Michigan 48015. Allow 45 
days for handling. 






Holley 

Replacement Parts Division 



Colt Industries 

@ 



Holley ECONOMASTER carburetors are available at 
leading auto parts dealers. Actual fuel economy may 
vary, due to application and driving conditions 





TRAA^S-X 

AUTOMATIC TRANSMISSION TUNE-UP 

GUARANTEE: 

K4W THANS-X must 
afr*Ci sMSfitAar oper- 
Sll&n C I any c; peril bio 
automatic 

within 5 ft 1 1£6, Ot sollur 

IS fttrtby »Uth«Tlied 
Irj rtlwhdl purehascr r s 
money. 



For K4W Brochure 
and Decal, sand 
25c postage/ 
handling to: 

K&W PRODUCTS 

TO. Box 23 l p Whittier, CA 90600 



QUALITY CHEMICALS SINCE I93S" 




NEW POWER-LOCK® 



Auto Body Sanding Disc Kit 
Outlasts Sandpaper Discs 10 to 1 




* Never snag or tear * Sand metal, 
fiberglass,, body fiNer, paint * Clean 
with wire brush when dogged and 
use over and over again * Snap- on 
fastener elim inates center screw for 
mar-free sanding. 

ORDER BY MAIL 
5" Kit, incl, holder &3discs $5.29 

S” dia. replacement discs, fine, 
med., or coarse, pkg. of 4.. . ,$3.49 
3" Kit, for tight curve sanding incl. 

holder & 6 discs, asst, g rifs $4.79 

3" dia. replacement discs, fine, 
med^ or coarse, pkg- erf 5, $2.49 

Order both kits and save $1.50 
Add $1,00 postage and handling 

MERIT ABRASIVE PRODUCTS 

P.O.Box 5447, 201 W. Manville, 
Compton, CA 90224 pm 




age and heat. The- internal core ol S cable is 
damaged when an men no palls on ihe cable as 
it is removed from a sparkplug or the distribu- 
tor. 

■ Damage !□ insulation can be seen. Re- 
mote each cable, in turn, and bend It. It you 
see small cracks or the insulation seems brit- 
tle, replace the cable. 

Note: It is usually recommended that il one 
cable has lo be replaced, you replace all ca- 
bles. However, a set o J new cables, for an elec- 
Ironrc ignition system can run as much as $ 1 0 
per cable. Our Tecommendatiorr, therefore, is 
to buy cables on a one-to-one basis: that is, 
one new cable for one damaged cable. 

■ If you suspect that the core of a cable has 
been damaged, test the cable wilh an ohmme- 
tec. Remove Ihe cable and connect the ohm- 
meter leads to the terminals. The resistance 
leva! of cables vanes according lb the length Of 
the cable. This value may bo obtained from the 
car service manual Generally, r-esi stance of 
50.000 or mors ohms indicates the cable is 
damaged. 

■ When replacing cables, notice how they 
are routed, Cables are usually held by a brack- 
et on the engine to keep them separated, and 



EXAMPLE . PLUG CABLES 1 

FIRING ORDER AND B SEPARATED - 

1 S-4-2 S-3 7 S IN CABLE SKACKET 




| CYLINDERS 

Connect cables so those serving cylinders 
that fire consecutively ere separated. 



also keep [hem away from bet spots. Cables 
are separated to prevent cross Tire 

Cross lire results when high voltage it in- 
duced from one cable lo another. This induced 
high voltage causes the sparkplug to fire out of 
turn. Induction results from the strong magnet- 
ic field which surrounds a cable. When cross 
fire occurs, the engine runs rough. 

Cross fire is most likely to occur in spark- 
plugs that fire in consecutive order. In lhs illus- 
tration, note that cylinders 7 and 0 lire In con- 
secutive order. (The filing order ol ihe engine 
is t-5-4-2-6-3-7-B.) For this reason, cables 



serving 7 and S are placed at opposite ends of 
the cable bracket. 

How to replace sparkplugs 

1. Work whan th* engine la cold to 

avoid being burned. 

2» Disconnect the battery ground 
cable. 

a. Aerate ve one sparkplug* cable* 

Pull the boot, nol the cable. 

4. Loosen and blow dirt from 
around the sparkplug port with a rag 
soaked in cleaning solvent and a vacuum 
cleaner or air hose. 



5, Loeeen the aparkplugi, with the 
correct size sparkplug socket and a 

ratchet wrench. Repeat the cleaning pnoce- 




Use of right tools to remove sparkplugs 
is necessary to avoid Ihe possibility ot 
breaking off a plug in the engine. 



dure. Then remove the plug by hand Cleaning 
is especially important to keep particles Irom 
falling inside the cylinder as plug is removed. 

Il a sparkplug la In an area w here 
space Is tight and your hand doesn't fit, 
loosen the plug wilh Ihe sockel. Then, try lo slip 
a lenglh of carburetor vacuum line hose over 
the sparkplug terminal. Use Ihe vacuum line 
hose as an extension lo turn the prug out. 

7. Set the electrode gap of the new 
plug with a sparkplug feeler gauge. 
Bend Ihe side electrode to atlain correct gap 
with the sparkplug bending tool, which is part 
of the feeler gauge. Do not use pliers or any 
other tool. The plug wilt be ruined. Gap is set 
Correctly when you feel a slight resistance as 
you move (he feeler gauge in and oul between 
electrodes, 

a. Sc raw th* n*w sparkplug Into 

th* engine by hand* Be careful not to cross 
nd strip the threads. Use vacuum-fine hose lo 
turn ihe plug in a hard-lb-reach spot If you 
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CENTER ELECTRODE 




Gap new plugs to specification before In- 
staffing. Use only the special bending tool , 



have a torque wrench, tighten plugs lo the 
manufacturer specification given in the service 
manual. If yog don't have a lorque wrench, use 
a sparkplug socket and ratchet to tighten plugs 
having gaskets one-quarter-tum. Tighten 
plugs with tapered seats (no gaskets) Vis 
turn. 

important: If you are working on an alumi- 
num engine, lubricate lbs sparkplug threads 
with a tittle high-temperature grease to avoid 
Stripping sparkplug pod threads, 

How to set ignition timing 

With an electronic ignition system, check ig- 
nition liming once a year, Set timing of a non- 
electronic system when you do engine tune- 
up. To set liming, follow this procedure: 

1. Connect the timing light to No. 1 
sparkplug and to the battery- No. 1 

sparkplug of an in-line engine is the first Spark- 
plug at the front qf the eng in If you have a V6 
or Va engine, check the service manual to de- 
termine if No. 1 sparkplug Is at the right-front or 
left-front cylinder bank. Generally* Ford and 
lincoln-Mercury engines have the No. 1 spark- 
plug at the right-front, while GM, AMC and 
Chrysler engines have it ai the left fronl. 

2. In moit cages, you have to dit< 
connect the vacutiiwidvanec hot*, or 
hoses, at the distributor vacuum advance . Plug 
the hose (or hoses) with a golf lee or pencil. 

Note: The vehicle omissions iuneup speci- 
fication label In the engine compartment estab- 
lishes the conditions under which the manufac- 
turer wanls liming done 

3. Find th* timing marks which may 
be on the crankshaft pulley or on [he harmonic 
balancer. Some models, mainly imported cars, 
have timing marks on their flywheels, which 
are observed through peepholes. Wipe the 
marks clean, M marks are difficult to see, high- 
light l hem with chalk or white pain). 

4. Start, run engine until normal op- 
erating temperature Is reached. 

fP.'p^s ftjrn Ic p.i q e 1£Q) 




Remember V8 engine would actually 

respond when you stepped on the gas? I lad pul I to spare for safe 
passing and heavier loads? Ran evenly? Times have changed. 
Engines today run at lower rpm and have less power. 

Fortunately there’s an inexpensive solution. Replace your 
intake manifold with an Edelbrock SP.2-R Retaining all stock parts, 
it’s easily hooked up to the standard engine by you or your mechanic. 

You feel the difference the first time you touch the accel ■ 
erator. The engine gi ves a sharp response. Extra power. Smoothness. 
Better mileage* provided you drive the same as you did before. 

For more information on Edelbrock s 5.R2P. manifolds, visit 





vour nearest auto parts store or send 
$2,00 for our full catalog including 
the installation brochure, decals, and 
an embroidered patch, to Edelbrock 
Corp., Dept, PM 1079, 411 Coral 
Circle* El Seguudo, California 90245, 
OUR MIME MAMPOtD GIVES TOU 
THE POWER YOUKE MISSING 




Build a picnic table you can 

store indoors Parking a bulky picnic table indoors when summer 

is over is practically impossible. So it sits in the 
yard or on the patio 12 months ol the year. 
Not so wrth this unique design. Both la- 
ble and benches fold Scissor-fash- 
ion into an j nered ibly small un il which 
means the whole thing can be stored 
m your garage or basement with room 
to spare. And it made gl redwood, the 
table will last for years. To obtain plans and in- 
structions for building this stowaway table send 
53,95 to 

Popular Mechanics Plans Service. Box 1914, New York, N.Y, 10019- 
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Ignition 



5- H the carburetor has th* mum 
for sotting alow idle spaed, connect a 

tachometer and check to see if the idle- 
speed setting is to specification. If the engine is 
operating much above this speed, the centrif- 
ugal advance weighls Inthe distributor will start 
to function, throwing liming off the mank. 

•- Aim th* timing light at th* timing 
marks and not* th* reading, 

7, If you find that th# pointer isn't at 
th# number of d«gr#»s called for by 
manufacturer specifications* turn off 
the engine. In (he specification, you wifi find 



one of three letter designation*: roc means 
Top Dead Center (0 degree timing); mpe 
moans Before Top Dead Comer (spark is ad- 
vanced— that is, it occurs before the piston 
reaches top dead center); atdc means After 
Top Dead Comer (spark f& retarded, occurring 
after I he piston has passed top dead center), 
a. Loosen the distributor clamp 
bolt or sc raw. You may need an offset dis- 
tributor wrench to turn the boll. 

Important: Do nq| remove the boll. Loosen It 
only enough lo 1st you turn the distributor. 

B. Restart th# *ngJit*, 

Caution: When (he engine rs running, keep 
your hands away from the fan and drive belts, 
fitever wear a necktie or loose clothing under 
the hood w«fh the engine operating. 

ID. Aim th# timing light at th# 
mark#, as you slowly turn the distributor 
slightly to the left or right to bring the specified 
timing mark in line With Ihe pointer. 



To loosen ‘Vhacces slble tT ho id-down Ports 
so ignition can be timed, use a special 1 
dfstnUbufon wrench. To loosen spring cflp 
holding distributor cap. use screwdriver. 



11, When liming la met, turn off tti* 
«ngln# end tighten th# distributor 
holddown bolt or ecrow. Recheck Ihe tim- 
ing to make sum it wasn't knocked off the mark 
when tightening. 
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3 Fuel system 



A utomobile manufacturers are on the verge 
of installing adjustment-free carburetors 
in all cars. Some 1979 and many 1 9S0 models 
already have the innovation However, these 
carburetors, like l heir predecessors, require 
sendee involving filler maintenance, choke- 
system service and tightening carburetor fas- 
teners. Carburetors that are not adjustment- 
bee also need the idle speed! checked occa- 
sronaHy, 

How to service fillers 

There are tour filters associated with lha luel 
system: fuel filter, air filter, positive crankcase 
ventilation (PCV) filter and fuel evaporation 
control fitter. The PCV and luel-evaporalion- 
contrpl I liters are discussed in Emi'ssfpns Con- 
trol Systems Service (page 164). 

The job of the fuel filter ts to filter contami- 
nants from fuel before fuel enters Ihe carbure- 
tor. The fuel filter, ihe relore, helps keep small 
fuet passages in the carburetor tree from for- 
eign matter and moisture. 

When a fuel Filter becomes partially clogged, 
an engine loses power and may stall at times. 
If ihe filter is badly clogged, gas is kepi from 
ihe carburetor, and the engine won't run, 
Same car manufacturers recommend re- 
placement every 7500 miles; others. Bvery 
1 5.000 miles; still others, every 30.000 miles. H 
you replace the luel fitter in your car every 
10,000 to 15.000 miles. you should avert a 
breakdown caused by a clogged fitter. 

Throe types of fuel filters are used Some 
cars use a pleated paper Filter inside a metal 
canister, which is inserted in ihe fuel line be- 
tween the luei pump and carburetor, n is called 
an in-line fuel filter. 

Another type Is a pleated paper filter which is 



placed inside the carburetor inlet housing. It is 
called an internal fuel filler. 

The third filter— also pleated paper — ts in- 
side a canister that screws into the fuel inlet of 
the carburetor, with Ihe fuel Ime connected 1o 
the canister inlet. This is a combination type; 
it is both outside and inside the carburetor. 

You cannot dean a fuet filter. An old fitter 
should be discarded and replaced. 

In-line fuel fitters 

These are used mamly on AMC and Chrys- 
ler Corp. engines. The filler is attached lo the 
fuel line with pieces of nose end springs or 
screw clamps. To replace an in-line filler; 




in-line fuel fitters are field by spring clamps 
to fuel hose leading to carburetor. 



1. Squeeze damp tang# with a pair ol 
pliers or special spring clamp pliers designed 
tor this job. so you can slid# damps off hos- 
es. The special spring clamp pliers are sold by 
auto parts and accessories dealers. 

2. Full hoses off th# fuel line to re- 
lease the filter. Discard the filter. 

Caution.- Do this job with the engine cold and 
the battery ground cable disconnected to pre- 
vent possible} combustion of dripping gasoline. 
Place a can qr rag under ihe filter to catch gas. 
Wo smoking! 

3- Nolle# th* h*#Mlow#rrow imprinted 
on the new filter Install the filter so arrow 
pomls toward carburetor. Seat hoses over 
inlet and oullel Fuel lines. 

4- Expand clampa with pilar* and 
Hat th#m. Make sure that clamps do not 
grip hoses on the raised beads (Nanges) of Ihe 
canister tubes, which may prevent a firm grip 
and cause a leak . 

5. Start th* angtn#, let it run a lew 

minutes and check tor leaks. II a leak exists, 
reposition clamps 11 a leak persists, install new 
clamps and hoses. 

Important: Hoses used with a lust filter are 
made ol special synthetic material lo withstand 
unddrhood heat, vibration and the deteriorat- 
ing effects ol gasoline Replacement hoses 
should be ol thrs type 

Internal fuel filters 

These are used mainly by General Motors. 
However, a Cadillac with electronic fuel injec- 
tion has a filter canister mounted in the fuel fine 
between the leel pump and carburetor. Raise 
Ihe car to get at this filter. 

To replace an internal fuel filter, dp this; 

iPir-ise turn to page u;j) 
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WHY OUR OIL 
SHOULD BE STANDARD 

EQUIPMENT 
ON ALL SMALLER CARS. 



Smaller cars demand 
even more of a motor oil 
than big cars do. Their 4 
and 6 cylinder engines run 
at considerably higher 
revs throughout their 
entire performance range. 

So there's more heat and 
friction in the engine. 

All this can cause 
extra wear, tear, and ‘shear' 

( thinning out of the oil ) — 
w hat engineers refer to as 
“viscosity breakdown! 1 As 
the viscosity of the oil breaks down it 
loses more and more of its ability to pro- 
tect a smaller car's engine from its own 
self-destructive tendencies. 

That's why Castrol is so essential for 
smaller cars. 

Unlike ordinary oils Castrol doesn’t 
break down. After an incredible expendi- 
ture of time and money Castrol engineers 
developed a unique motor oil formulation 
using a special viscosity modifier 
that prevents Castrol from 
thinning out under intense heats 
and pressures. 

Then they added additives 
and detergents that keep sludge 
from forming as the oil cools 
down. Additives that give 



Castrol the strength it 
needs to keep cleaning and 
lubricating the narrow 
passages in smaller 
engines. (And if Castrol 
can do all this for smaller 
engines, imagine what it 
can do for bigger, less 
demanding ones, ) 

To prove how good our 
oil really is, we tested 
Castrol against the two 
leading brands; Quaker 
State and Pennzoik 
The test was conducted in a labora- 
tory by an independent testing firm. Each 
one of the oils was an SAE 10W-40, 

After the equivalent of roughly 2,000 miles 
they found that while Quaker State and 
Pennzoil had both shown significant 
breakdown, Castrol hadn’t broken down 
at all. 

So while there are lots of oils to 
choose from, only one should be standard 
equipment on smaller cars, Castrol — 
the oil that doesn’t break down, 
After all, if your motor oil 
breaks dowrn, who knows what 
could break down next? 

Castrol 

THE OIL ENGINEERED FOR 
SMALLER CARS. 




Tb prove that Cnstml in better suiutl 
for smaller, hotter, hi gherrewing engines 
testa! Castrol against Quaker State 
and Ponrtaoil, An the graph above shows, 
Ofl]y Castrd ilit] n't break down. 






1. Obiarva aafaty precaution* oul- 
lined above. 

2. Remove the air clearer. 

3. Grip the flat* of tho fuol*l nf et fine 
with a wrench while holding the large fuel- 
inlel titling al the carburetor with another 
wrench These flats are made of sch brass. Be 
careful not to damage Ihem as you unscrew 
the fuel inlet fitting. 

4. Remote the fuel tutor and cob 
tprlng. Discard ihe lifter. Retain ihe spring 




internal fuel lifters are inside of the car- 
buretor iniet, making f r necessary to remove 
the fuel line and fuel Irtlef nut 



unless ct has lost tension. Vou will find a gasket 
behind the tuel inlet filling Replace Ihe gas- 
kef. 

3* Check that the new filter ha* a 
small fuel-inlet check valve inside the 
assembly. This valve prevents gas leakage 
and possible fire in the even! ol roll-over Be 
sure that this valve is present. 

&. Invert the coll spring In the car- 
buretor, then |he filter. The check- valve end 
□f the titter must face toward the luel line- 

T. Install a new gasket on the inlet 
fitting and install ihe titling on Ihe carburetor. 
Tighten the filling snugly, but do nut overtight- 
en since gasket or fitting damage may result If 
a torque wrench is available, tighten the fitting 
tp 1 & loot-pounds 

3, Connect the fuel line, start the en- 
gine and check for leaks. 

Combination fuel filters 

These ere used mainfy by Ford Motor Co. 
However, some Ford models use internal lit- 
ters . If you don'! find one kind, look for (he oth- 
er To replace a combination fitter, do this: 

1. Observe safety precaution a out- 
lined above 

2. Remove the air cleaner. 

3+ Check damp* to *e# what kind Is 

uud — Spring, screw or crimped. Use pliers to 
pinch the ends of a spring clamp. Expand Ihe 
clamp and slide if off the hose. Unscrew screw- 
on clamps. K a crimped clamp is used, cut 




Combination filters screw into carburetor 
Intel, but are outside at the carburetor. 



through Ihe crimped portion of the damp with a 
pair of side-cutters. 

4. Unscrew the filter. Clean threads in 
the carburetor inlet lo remove any remaining 
metal slivers 

9. Place screw or spring clamps 
over the Inlot fuel line and install a new 
piece ol hose on the filter tube. Thread the filter 
into She carburetor and lighten snugly. Attach 
the hose to the fuel line, pi acing damps SO they 
are over fuel line and filter flanges. 

6. If the new filter comes with crimp- 
type clamp*, use a special pair of pit- 
era to Initall It. Pliers are designed to grasp 
the cnmped section of Ihe clamps lhat are 
squeezed together lo form a tight grip between 
Ihe tuel line and hose. Position clamps over the 
hose. Squeeze each clamp until the points ot 
lha V-shaped pari of ihe clamp barely touch. 
Leave a gap no larger than .06 inch. Don t 
overtighten ihe clamp. Special crimping pliers 
may be obtained Irom an auto parts and acces- 
sories dealer 

7. Run th» engine end check for 
leeks. 

How to service carburetor air fitters 

The carburetor air litter cleans dust and gnl 
from air before air enters the carburelor. If par- 
llctes were permitted to get inside the engine, 



AIR CLEANER COVER 




COVER THROAT WITH 
CLOTH 




Remove air cleaner Nd, then cover car- 
buretor throat opening with clean ctofh fo 
keep out debris, and remove fitter. 



they would cause damage lo internal parts. 

Dirt lhat clings to the air filter eventually 
causes it to clog A dogged fitter Chokes Off air 
lo the carburetor. This causes unnecessary 
consumption of gasoline. According lo Chrys- 
ler Carp., "A 20-porccnt drop in fuel economy 
is not uncommon with a clogged filter." 

Most ear manufaciurers recommend air filter 
replacement at 24,000 to 30.000 miles, or ev- 
ery 24 months However, you should clean and 
inspect the filter at six-monih intervals. This is 
especially important if ihe car is driven in dusty 
or sandy areas since heavy airborne dirt has- 
tens the lime an air filter should be replaced. 

To replace the carburetor air filler, do this: 

1, Nmavi Ihe air cleaner caver. 
Most covers are attached wiil> a wihgnul. How- 
ever. seme later modal cars have two and. m 
some cases, four nuts holding the cover. 

2, Place a clean cloth over the car- 
buretor-throat opening before you re- 
move the filter. This prevents abrasive par- 
ticles Irom dropping into the engine Remove 
the fitter. 

3. Using Id w-pr aiAura c ompreaaed 
air, try te dielodge loose dirt, if the air 

filter has been in service less than the recom- 
mended number of miles Point the air hose 
nozzle loward the inside part of rhe filter and 
apply short bursts of air 

4. Tap the Upf of the filter gently 

again si a hard surface il compressed air is not 
available. 

9. Hold a dropjlght In the center of 
the lifter. If the filler looks dirty through the 
Lighi, despite compressed air or lapping, re- 
place the filter. 11 the filler looks oily, a malfunc- 
tion of the positive crankcase ventilation (PCV) 
system exists. Crankcase pressure builds up 
when lha PCV system is dogged This pres- 
sure forces oil back through the system and 
into Ihe air cleaner. Service the PCV (see 
Emissions Control Systems Service page 164), 
and replace the air filter 

0. Dampen a cloth with solvent or 
claan angina oil, and wipe out the air clean- 
er housing, 

T. Remove the doth covering the 

carburetor threat. Center ihe filler in the 
housing. 

&. Install the cover and tighten the 
wing nut or hold-down nuts lo hold Ihe unit 
snugly. Do nol overtighten, Excessive tighten- 
ing ol the cover can bring pressure to bear on 
and distort Ihe carburetor throat, whrch will 
cause the choke vaive to slick. 

How to service chokes 

1 . Remove the carburetor air c lean- 
er {see below] with engine cold and lumed off. 

2. Open the carburetor throttle 
valvefc) by grasping the throttle lave/ at the 
side of tho carburetor or by having someone in 
Ihe car press Ihe accelerator pedal lo tho Itoor 
and then release it 

3. Move tho choke valvo slowly 
from closed to open petition. Then, re- 
lease it. The choke valve should snap shut Do 
this a few limes 

4. If the choke valve binds, varnish 
and gummy residue deposits may be the 
cause, Spray Ihe choke valve pivots and car- 
buretor linkage with carburetor cleaner, and 
wipe clean wilh a dry doth. 

Important: Tighten 
carburetor fasteners 

This service is Irequenily overlooked. Car- 
buretor fasteners, especially mounting bolts, 

(Pwsv ru-Tr JQ Ptigd 164) 
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EXACO 



Havoline Supreme is Texaco's 10W-40 motor 
oil with a special friction fighter that has been 
proven in fuel economy tests. 

Extensive tests showed that 2 of the leading 
10W-40 motor oils advertising extra gasoline 
mileage couldn't beat Havoline 
Supreme. 

what's more, Havoline Supreme 
is the motor oil that gives your car 
trooper-tested protection. 

in fact, Havoline Supreme 
exceeds alt car manufacturers’ 
warranty requirements for gasoline-powered cars. 

No wonder we call this Havoline Supreme. 



ECimOMV TEST® 

HAVOLINE 



tow- 40 



If you do it yourself, do it with Havoline. 






can vibrate loose. When this happens, air 
seeps m around (he carburetor lo upset the 
fueUair mixture, causing poor engine perfor- 
mance. When servicing fillers, tighten mount- 
ing bolts and carburetor screws 

How to remove the air cleaner 

Carburetor air cleaners can be complicated 
lo remove Here is how to take Itia assembly 
off the carbureter so no damage is done 



1, Remove the wirtgnut or hold- 
down nut* holding the air cleaner to (he car- 
buretor. 

2, Disconnect hose* attached to 

the ah cleaner. As you do. tag each hose 
with a piece of masking (ape and mark lape 
with a code so (he hose can be reattached to 
the correct fining 

3, Lift the air cleaner assembly up 
and off the carbureto-r* 

4, Most carmakers have an air 
cleaner mounting gasket which fits 
on top Of the carburetor throat. It must 
be reinstalled before the air cleaner is put beck 
in place 

5, If your arr cleaner has a heat tube 
attached to the snorkel, car chilly twist 
and turn (ha tubs oH the mourning flange on the 
underside of (he snorkel and set i( aside. Tbrs 
tube is held wilh a clamp. 

ft. If your air cleaner assembly has 
a fresh-air Intake duct In addition to a 
boat tube, detach the air-intake duct Irom 
(he snorkel, before you remove (he air gleaner 



from the carburetor. Jusl lift the tab between 
the snorkel and duel, and separate the two. 
Then remove the air gleaner. 




SNORKEL 



HEATED 
AIR DUCT 



VACUUM HOSES [ (\ 

(TAG THEM] CARBURETOR 

you can remove a typical jj'r cleaner by 
unscrewing the assembly, tagging hoses, 
separating unit from air dud and fitting. 




4 Emissions control 



| “t makes good sense lo maintain emissions 
conlFois penodicaily from the time a car is 
new- In addtlion to increasing air pollution lev- 
els, neglected emissions control devices 
cause poor gasoline mileage, hard starting, 




stalling, hesitation on acceleration, and diesel- 
ing. Die seh ng is engine run-on after the rgnilion 
is turned off 

Servicing the foil-owing emissions control 
units Salts within the skills oi a Saturday me- 
chanic: 

■ Fuel- evaporation canister. 

9 Positive crankcase ventilation (PCV) valve, 
hoses and fitter. 

■ Thermostatic control valve in the air clean- 
er snorkel, 

■ Exhaust gas recirculation (EGR) valve. 

How to service the fuel* 
evaporation system 

The fuel-evaporation-Cionlrol system pre- 
vents gasoline vapors from entehng I he atmo- 
sphere. Vapors coming horn the fuel tank and 
carburetor are stored in a charcoal canister 
when the engine is off, and are burned when 
(he engine is running 

Tho only part of the system requiring service 
is the charcoal canister In some cars, imports 
particularly, the canister should be replaced at 
50,000 miles. 

In other ears, usually domestic, canisters are 
titled wilh a filter Shat should be inspected and 
replaced if covered with dirt, fl the filter is 
blocked, gasoline vapors escape into tho air A 
gasoline odor is one sign that the fitter requires 
servicing 

To service the filter, do ihis: 

1. Find the c knitter, which is mounted 
either at the right or left front of a car engine 
compartment In a light (rock or van, I ha canis- 
ter may be in a different location 

2. Remove the bracket or itrap 

The fuel canister tutor it often forgot- 
ten. To replace it, just remove canister 
and turn the filter upside down. Tag the 
fines so Mm! you know which goes where. 



fielding t he caul ster. Turn the can! ster up- 
side down You may have to remove the hoses 
attached to (he canister If sb, mark hoses wilh 
lags lo assure proper reconnecting Such des- 
tgnalions as "left. " "center' and 'right ' may be 

Ugfjlj 

3- SHp the filter from the canlittr 
housing* In some cases, the filter is held by a 
spring wire. 

4. Impact the emitter housing 

which, if cracked, should be replaced. If (he 
canister is not damaged, slip in a new filter. 

5- ftolRMftll the cfthtetor. 

ft. Cxamlnv fioaea* Replace those that 
have cracked or hardened. Fuel-evaporatlon- 
corttrol system hoses are made to withstand 
fuel vapor. If replacement is necessary, buy 
only lu el- resistant hoses 

This service should be done when you have 
an engine tune-up 

How to service the PCV system 

if the PCV system gels blocked, pressure 
builds up in the crankcase and may force oil 
oul ot the oil filter tube and past the engine oil 
seals The result is loss of oil Naturally, a 
clogged PCV system also conlrrbutes to air 
pollution 

The heart of (he PCV system is the PCV 
valve, which controls the rate at which vapors 
in the engine crankcase are allowed to return 
to (he intaka manifold. If the PCV valve sticks 
on (he vacuum side of the valve, (he How of air 
through the valve is restricted This enriches 
the air/fuel mixture entering the cylinders, re- 
ducing fuel mileage. 

If (he PCV valve sucks in mid- position, too 
much air passes through (he valve. This makes 
Ihe tool mixture too lean, and causes rough en- 
gine idling If the valve sticks so il can't move 
back to close the crankcase port, an engine 
(Pirrd Ho t w ri lo page 
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It never needs water. 
Ever. 




The 

JCPenney 

Battery 



And neither do they. 



Firsl there was only one The JCPenney Battery 
The first maintenance-free battery. No water to add or check. 
Not ever filler caps. Just power. Now there are three more 
Three equally maintenance-free batteries The JCPenney 



3. A. and 5 year batteries. Still no water to add or caps to 
fool with But now you can choose the power you need 
and the price you want to pay. The JCPenney 3. 4 and 
5 Year Batteries. Take your choice. 




3 1 5 Amps - 1 G roup Size 2 4 
CoiJ Cranking Ppw£r 



Jin Amps i Group size 24 ;■ 
Cold Crar.kmg Power 




500 Amps i Group ?4i 
Crjld Cranking Power 



Limited 3 year Warranty 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
3 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK 
This warranty is void if the battery's 
la i lure is due Co cuslomer abuse misusr, 
snCideni or nog li go Oca or if an slotTnc-a* 

lest performed by JCPenney shows llifll 
(he failure was caused Py the autgmDbifE's 
electrical system 

* If it Jails during me first year— we whi 
replace it free. ■ IF if ■'aits dur*ng fhc 
2nd year we will allow £20 QQ towards the 
purchase of a now ballory ■ It il fa- Is 
during the 3rd year, we will allow £1000 
towards the purchase of a new bacujry 
Jusi return rt wilh proof of purchase lo rnc 
nearest JCPenney auio center ipr Service 

f’ricei tlKShlly higher m Alesha Hdwai- and Puerio hreo 



Limited A year Warranty 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
4 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK. 

This warranty is void if the battery 5 
1 31 1 ure is due to customer abuse misuse 

aco-rrcnl ur negligence gr if Fin eleclrrcal 
lest pprfcrmgp by JCPenney shows tnat 
ihc failure was nausea Py ihe automobile's 
eledncal system 

* if .1 tails during ihe lirsr 2 years— we ■will 
replace *.t ftce » If 1 fails during the 
3rd year we -aiII allow $20 00 towards Ihe 
purchase ol a now battery * If 11 fails 

during me 4th year, we will allow Si 0 00 
towards Ihe purchase Of a now ball cry 
Just return 't wilh proof of purcnasG lo ihe 
nearest JCPenney auto center lor Sendee 

Prices =1 it|iM I ly higher irt Arflak-n Hawaii and Pu^lO Ru'd 



Limited 5 year Warranty 
THIS BATTERY IS WARRANTED 
AGAINST FAILURE TO ACCEPT 
AND HOLD A CHARGE FOR 
5 YEARS WHEN USED IN 
YOUR PRIVATE CAR OR TRUCK, 
r hig warranty 15 void il (he battery s 
failure is duo 10 customer abuse, misuse, 
accident or negligence ui ip an eleclncal 
test performed by JCPeoriey shows 1 h al 
tho failure was caused by the automobile's 
electrical system 

* 11 il laris during ihs hrsf 3 years - we W’M 
rcolace il free * If if lails during Ihe 
4|h year. we will allow S2P 00 towards Ihe 
purchase ol a new battery * |r i[ tails 
during |hn 5th year. we wil allow £f 0 00 
lo wards me purchase ol a new haiteiy 
Jus! return 11 wifh proof of purchase to rhe 
nearesl JCPenney aulo eenier for Service 

Pnc« ihyhdy Higher »n AlasHa. Hawaii and Puerto Rico 



The JCPenney Batteries 

The Full Line of Maintenance-Free Batteries. 



tp. 




y 



backfire may causa an explosion in the crank- 
case. 

A combination of shaking and checking for 
vacuum usually reveals whether a faulty PCV 
valve exists. When you tube up the engine, do 
this leal: 

Pull the PCV valv# from lit peti- 
tion- in the valve cover or intake manifold. 
Shake the valve If it rallies , it generally indi- 
cates a functioning valve However, this -is not 
a foolproof tesl 

2. Start the angina and cover the and of 

too valvo with your (hump If there is no vacu- 



A part of Hie PCV system oil an ovc r looked is 
The PCV inlet filter, which la generally posi- 
tioned :m Iho side of the mam body of Ihe air 
cleaner. This filter cleans the air before ii en- 
ters ihe crankcase and should toe replaced at 
the same Mme as Ihe air cleaner filler. 

In some cars, me filter pad may he lifted out 
of a small pockel in Ihe air cleaner Wuh mosi 
insta Italians, the following procedure is neces- 
sary 

1- Snap OWt til# rfttilnlnq clip Thai 

holds the PCV filler container to the air cleaner 
This clip is at ihs end pi the PCV hose connect- 
ed id the filler. 

2. Remove the container. 

3. If possible, take the Niter pad 
from the container. Discard (he filter in 
sortie cases, the entire assembly has to bo re 
placed 

4. Wash, the container and let it Stand 

until dry. 

5. OH the new filter pad sparingly 

with your engine oil and (hen place il into (he 
container. 

I, Attach the container to the air 
cleaner with the retaining clip. 

Testing thermostatic control valves 




An easy way to tesl a P VC system is to 
shake the valve io see that It rattles and 
(engine running) check for vacuum by 
covering valve end with your thumb. 



The toermoslatit control valve in me air 
cleaner snorkel eonirpls (he temperature of air 
entering the carburetor during cold wealher 
Maintaining temperature within Light limns 
makes it possible to calibrate (be carburetor On 
the lean side. This reduces hydrocarbon emis- 
sions, improves engine warm-up and culs 
down on ihe chance ol carburetor icing during 
the warm-up period. 

This system, which is sometimes referred to 
as Ihe heated inlet air system, consists ol a 
vacuum diaphragm that sits on top of rhe air 
cleaner snor kg I, a temperature sensor which is 
located inside Ihe air cleaner and a control 
valve metalled in ihe snorkel. Theses are (he 
steps to follow: 

1, Check the functioning of th e sy ■- 
tem with the engine cold and ihe air tem- 
perature below SO F Remove the duct con 




urn ("puir on your thumb), the valve may be 
plugged or the PCV system hoses may be 
blocked. 

3. Remove anil clean out the hoses. 

This can be done by ramming a doth wad 
through them. If hoses are cracked or have 
hardened, replace ihem. 

4. Test for vacuum after the hoses are 
reconnected. II there is still no vacuum, replace 
ihe PCV valve 

Sludge can be cleaned horn a PCV valve by 
shooting in PCV cleaner. However, there isna 
way to determine accurately if (he spring inside 
the valve is weak and no longer metering oul 
the proper volume of air. For this reason, car 
manufacturers recommend replacing ihe valve 
every year. 



One way lo see If the snorkel valve is 
working properly Is by harcd-iesilng. The 
valve should be closed when the engine 
Is started and be open thereafter. 



nected to toe snorkel, if (here is one. and pul 
your hand inside the snorkel Soe that the con- 
trol valve moves freely, 

2. Start the engine. As the engine 
warms up, the valve should move in ihe direc- 
tion opposite lo that who-n ihe engine was 
cold, 

3. If the Control valve doesn't oper- 
ate in Ihis way, test the vacuum diaphragm 
with a vacuum pump. II the vacuum diaphragm 
functions properly when tested replace Ihe 
sensor. 
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4. Ttit central-vilv* act Ion once « 
ytifi 

How to service toe EGR valve 

American Motors Corp,: 

1. Remove the EGR valve from the 

engine-. 

2. Scrap# deposit* from th# valve 
base using a wire brush. 

3. By hand, compress the valve die* 
phregm to determine #f the poppef valve is 
functioning. This is esi abashed by the valve 
moving freely, if the poppet valve sticks, dis- 
card the EGR valve 

AMC recommends 1 hi s service every 30.000 
miles 

Cbryster Gorp,; 

1. Remove the EGA valve from the 
engine - 

2. Inspect the poppet valve and seat 
lor carbon II any deposits are discovered, 
conliftue servicing as detailed below. If not, 
reinstall the valve. 

3. Apply manifold heel-control 
valve solvent to the poppei valve and seal, 
bui be careful not to spill solvent on the valve 
diaphragm Allow solveni lo loose ndeposds. If 
solvent is spilled on the diaphragm, replace the 
EGR valve. Solveni causes irreparable dam- 
age. 

4. With a vicuum pump, apply vacu- 
um to the valve vicuum nipple to open 
the volve. Then, use a knife lo scrape off 
carefully ail deposits from ihe seal and poppei 
valve. 

Chrysler recommends (his service every 
15.000 miles-. 

Ford Motor Co,: 

f . Btmova CQR valve from the en- 
girt e- 

2. Outfit an electric drill with m 
short piece of speedometer cable. In- 
sert the end of the cable into the valve 
cavity located between the poppet and Ihe 
seat. 

3. Turn on the drill. Employing a circu- 
lar moiion. loosen deposits. 

Ford recommends this procedure when one 
of ihe following engine problems occurs- rough 
idling, stalling, rough acceleration under light 
throttle application, excessive fuel con sump - 
lion, stalling under deceleration and detona- 
tion. 

General Motor* 

1. Remove the EGR veive. 

2. Hold the valve diaphragm dawn 

and piug the vacuum lube 

3. Release the diaphragm. The pop- 
pet valve should not close until 20 second s or 
more have elapsed If n does, replace the EGR 
valve. 

4. Chech for deposits on the poppet 
valve and seat. If they are present, tap the 
end of the poppei valve with a plastic hammer 
and shake deposits from (he unil. 

5. Look for deposits In outlet hole*. 
Clean them oul carefully wilh a knite or screw- 
driver. 

A- Scrape mounting ewrfeces of th* 
EGR valve and the engine with 3 wire 
brush 

GM recommends this procedure when one 
ol [he following engine problems occurs: rough 
idling, stalling rough acceleration under fig hi 
throttle application, -excessive fuel consump- 
tion, stalling under deceleration and detona- 
tion. 



LOOKING FOR IDEAS ON HUNTING, FISHING, CAMPING, BUILDING, TOOLS, ETC.? 
CHECK THESE LISTINGS. THEN USE THE COUPON BELOW. 
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179 Save Fuel, Increase Horsepower 

Bcll-drivph kits*, tun wa>(t fuel artd rub your car engines power Its 
simple !o rtiilute your Jjn with Plectra- Fan It's advanced, w,iFer thin, 
prillted-cimiit motor is designed to fit most domestic mid impnri hiiSc- 
mobiles. Full-color hmehurt describes this fully tested mew product 
Free frurfl Fler-A-Ute. 

180 Build a Classic Car 

Vmiean build ,rnd drive your own cliLsSLC lUt: Jaguar. Ft'U./ct NjnIi, Bent- 
ley and ntlmr repEie-ars. Fu ll-crdor llfdthurr Irom AntiljLieit £i ChvMC 
Auhimutivc, $2,<K1 

1 81 All About Oil 

** Different motor oils are designed fur different 0\X ‘ rating monitions;. 
Hcrci ah informative Ixooklet to help you select the right automotive 
motor oil for your needs,. Free from Quaker State Oil. 

182 Service Your Ignition 

Here’s, a 28-pAglt, fulT-mlor nutnual nn ignition spnkf from Ft am Corp 
There S J ‘'pectal feature on high-energy ignition systems, in el tiding Cum- 
preh endive tniublr-iliixitin^ instructions, Plus, you'll find Icatcres on 
selecting the right spark plug, ignition timing and more. just 

" tl 00 

1S3 Care for Your Car Through Chemistry 

A pOcket-HlftC brochure li nm h £t W Products covers the miv fu improve 
enjgne performance and reduce exhaust emissions. hifoott fuel system, 
romhuxtion chamber* crankcase cleaners, as well its aerosol automotive 
chemicals. For £5^ ynu get the brochure and j li (i W decal 

184 Car EnlerlainmCnt 

C! Lari on Would like yum lilknuW that they specialize in car stere*d systems, 
only and would 1 1 ki.- In introduce ynu to their new models for [9tMT 
Complete Sine nl stereo systems fur both domestic and imported ears. 
Ficc hmchtiru, 

i$5 Keeping a Cool Air 

An average Automobile develops enough heat k> keep a five- room house 
warm i n winter, soil s impurta nt to have a giKxl oOul i tig systen i A I fi -page 
| pamphlet from .Stdilt tells you all you need to know to keep yuur ear's 
cooli system operating smoothly. Chapters on thermostats, pressure 
cap* and more provide useful information For ally ear owner. 

186 Spray Away Car Scars 

Seven slep.v to touch up your ear in au ease -to- folk™ instruction hooklet 
Illustrations show you tile pfOi>er was to handle stars and scratches, in- 
eluding sanding, spraying ,md Bind Finishing. From Dupli-Cntnr Prod- 
ucts- Free 



187 A Mqney Saver 

Fix almost any purl ui almost any f : S ear 1 11^75— HO's with help Iron! I hr 
new 3.H6Q Motor Auto Repair Manual Detailed, Step -by- Step iTfolntO 
tbins, phis hundreds of I [lustrations and diagrams make this comprehen- 
sive hardbound volume a real mortrS vuv it, Over 13fNl pages of profes- 
sional guidance, just 114,95 {available * November 15. i$jf7W- 

188 Lower Your Gas & Turte-Up CdtU 

A Free booklet Irnm Delta Products gives nil the facts oil their electronic 
Fgmtion system Ltum about the possible savings in and elimination 
of tune- ups, Kasy to install Firs all cars, trucks, boats. and hikes. 
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189 how’s Your Body? 

Winter can be rough on your car, so WfwdJulL'Permatex offer* some sol™ 
tions for rniianr iwniy damage. A mamr.Ll with easy to follow instructions 
and photos tells hnw tn fix rust -outs . scratches and dents. ("Inly 5W 

190 Gtop Choking Your Choke 

You pan kt*cp your autUmatie chuke World ng well Lfyou cheek it period- 
ically and maintain ii properly Crnnout showv you how in un informative 
20 - page booklet Filled with helpful diagrams. Free 

191 GFv» Your C*r TLC 

Basic Car Cur Illustrated is a complete automotive maintenance aiuf re- 
pair gi.[idc. In it you will find fi>ts of tools und equipment for every job, 
professional tipis and FsOO Illustration^ all contained in a lumd*onne 500 

pagr- hook. From Saturdas" Sfrcfianit and it’s S4.A5. 

192 Stretch Your Fual Doll are 

Marvel, makers of Mystery Oih offers an 8-page, i-ruhw brochure giving 

you the information on fuel additives. Why you need them When louse 
them. How I lies' can save ™ gsis money. Free 

193 The Whole Parte Story 

New 768-fMgi' catalog feature s hard do-find small, standardized mmpiin- 
fnts for rn.u'N mists, inventors and hobbyists. Over £4.0(X) small, idf-thc- 
slielf, i 1 1 E'i] and metric drive parts ate listed From Shn’k Drive Prf>diK.1s. 
54.95 

194 The Home Heater 

Heal th Mate would like to show yc*u the way to convert your firtpfeti? 
inttini more cEboent heating unit. Their Fireplate Stove lieitls the home 
and saves on heatmji costs. Free CutiJifg. 

195 Here's a Real Brick 

Brk'kertev are honeyt-to-gnodness Finek, only inch thick. Full-color 
brochure tells ynu aliout their many uses and eass r application. Choice of 
eleven decoohve colors. From Modern Methods, Free- 

196 Of Wood and Love 

Making wooden toys cm lie an exciting and rewarding hnbhy Here's a 
Cdiujoc; offering wooden toy jxattems and parts and toy-making Imokv 
Itldudcv three free patterns and fr^c wliecU- From f^ive- Btiilt '1'nvK jud 
Craffv 51 DO. 

197 Tools, Tools and More Tools 

All 196 [jygev (d (Ere LhS, Central Supply Corp catalog Are ftlk-d with 
top-name tool* aiwl handyman supplies— 6,000 of them! Diseoijntt'd 
price*. t(xs. S I - 1 JO irefuncUhle oti fir*t order]. 

198 Maintenance Guide for Specialty Vehicles 

Ligh( recreational buid Ut J Itty vehiele* work harder and di c histtCr than 
cDn^entional cars. Frequent checks and extra precaution', are in order. 
Here is a t her k list of maintenance tipsirsim Purnlator. Free. 

199 Car Stereo Specialist 

Audios [ix. the t ar stereo specialist, has a number nF' interesting catalog, 
installation manuals . etc. on car stereo, speakers; ideal stuff foi the can 
stert'o buff. Free. 

200 The Pressurized Cooling System 

New ^soling system booklet offered hv the Har s la'alo jK^n^le. Written 
for dislribiitirm ,g s-ervLye stations, garages, car dealerships. Sleet garages 
and S'oCatiUilal tcchmcal vcIumjIs, the Ifi-jiagr- cs[h>r IjOtikli'l The Fressur- 
iaed Cooling System is free from Fre-Bar, Tot. 
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O riginal equrpment and alter- market auto- 
mobile batteries may bn placed in one of 
throe categories: 

■ The top-terminal battery, which has been 
(he most popular in the past, is in wide use. 
Generally, a consists of a case containing a 
series of cells, with each call composed of sev- 
eral plates. Cells are jpined together by con- 
nectors. and al each and to battery terminals 
(posts). In a 12- volt battery, there are s-ix cells, 
each giving opt two volts. 

■ The side-terminal battery has terminals on 
tha side, rather than on top where terminals 
are more susceptible to corrosion. Otherwise, 
the side- and top-terminal (wrtenes are the same. 
■ The maintenance -free battery, which is 
original equipment in most 1980 models, does 
no! require maintenance of electrolyte level 
Some maintenance-free batteries may look 
similar to a conventional battery , but access 
ports to the cells are sealed The battery may 
be jump-started a nd may. on occasion, have to 
be charged. 

Safety first 

When working on or around a battery, be 
carelul. All batteries, including maintenance- 
free batteries, are vented and emit hydrogen, 
an explosive gas. Never smoke or create a 
spark near a battery. Avoid, lor example, 
touching tools lo boih battery posts al the 
same lime. Always disconnect the ground ca- 
ble — the negative one — first, smee touching 
ihsi positive cable with a lool when the ground 
is connected is more likely to cause sparks. 

Another important precaution is lo wear 
safely goggles and rubber gloves when servic- 
ing the battery Battery (sulfuric) acid causes 
severe burns. It battery add gets on the skin, 
Hush it with water If battery acid splashes in an 
aye, Mush with water and consult a physician 
immediately. 

Also, don't wear rings or other metal jewelry 
when working near a battery An accidental 
touch Of fowdlry to a battery post may cause a 
shod Circuit and give you a severe bum. 

Inspecting 3 battery 

■ Electrolyte level - In nonmaintcnance-treo 
batteries, chock the elect rolyle level when you 
check the oil level Frequent checking is partic- 
ularly important during hot weather since gas- 
sing. which causes the electrolyte level to drop, 
is heaviest then 

Electrolyte level should be at the circular or 
triangular lip on the bottom o! each fill hole U 
the level lalls below Ihls, uncovered plates will 
deteriorate rapidly. If the level is above this, 
excessive gassing occurs. Gassing is the 
emission of hydrogen, which causes corrosion ' 
on the battery case and terminals, Corrosion, 
in turn, acts as a path, through which the bat- 
tery self-discharges 

II a battery needs water, use disliked water 
or rainwater caught In a glass container 
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Chemicals and contaminants in tap water re- 
sult in deposits that shorten battery life. 

■ Battery cables — No wires should show It 
insulation is torn, cracked or brittle, replace ca- 
bles. Corrosion (gray or black deposits) on ca- 
ble terminals must be cleaned off, because it 
wifi insulate cable ends from the battery posts, 
keeping the engine from starting. 

M Battery case — Remove the battery from 
the car using a battery earner. Inspect the 
case. It it is cracked, discard Ihe battery 

Reminder; When removing a battery, dis- 
connect the ground cable first, When replacing 
the battery, connect the ground cable last 

■ Battery bo*— Inspect the batleiy box in the 
engine compartment Clean oh corrosion and 
see that (he battery box is connected tightly 

Removing a battery 

II battery cables are ihe bolt-type, loosen 
nuts with a box wrench Other types of 
wrenches may round off a nut It a nut sticks, 
apply some oil. Never try to force a clamp from 
a battery post. The post can break. 

When the bolt is loose, use a cable puller to 
rai se the clamp oil the terminal. If the cable is 
damaged or the bolt stripped, replace caWe. 

It battery cables are ihe spring-type, 
squeeze the earn of the damp with pfiors and 
rotate ihe damp as you Hitt il up, H the clamp is 
damaged, replace the cable. 

If the battery has on-side terminals, loosen 
ihe hold-down bolts with a box wrench god re- 
move the clamp from the termrnal. 

Cleaning a battery 

As long as the battery shows no sign ol cor - 
rosion, wa shlng wit h water wii I suffice The bat- 
tery may remain in the car as you play water on 




Scrub (he battery fop, sides and bottom 
wrfh a mtxtura of baking so Ha and walar. 



rt from a garden hose. 1 1 corrosion is on (he 
battery, remove the battery and wash H down 
with a mixture of baking soda arid waler 

Cover the vent holes in battery caps. Baking 
soda solution must not enter the battery, since 
it neutralizes acid. Wash the lop, sides and 
bottom with a SliH bristle brush. Then, rinse 
with water 

Cleaning cable terminals 
and battery posts 

Use a terminal- and post-cleaning brush to 
clean the cable terminals and battery posts of 
top- terminal batteries. If 1 his special tool is not 
available, use sandpaper or a small knife. 
However, repeated use of sa ndpaper or a kn ile 
may enlarge Ihe holes in cable terminals and 
"whittle down ' posts. 

Use a small wire brush to clean cable termi- 
nals and battery contact surfaces of side- termi- 
nal batteries. 

Reinstalling cables on batteries should be 
done in Ihe following manner to avoid damage 
and assure lhal the starter motor receives full 
voltage: 

■ Bom-type cable clamps— Push the clamps 
as far down on ihe battery posls as they will go, 
but do nol hammer clamps onto posts irrepa- 
rable damage may result. Tighten each clamp 
carefully, using two open-end wrenches— one 
to hold the bolt and one 10 turn the nut. Assure 
good contact by tightening securely Spread a 
fight coat of petroleum jelly on the terminals 
and posts to reiard corrosion. 

■ Spnng-type cable clamps — Using pliers, 
grasp each etamp by ns ears, opening the 
clamp hole Seal the clamp fully on the banery 
post by totaling and pressing down, until ihe 
clamp will move no run her. Do not hammer 
clamps onto the posts. 

■ Side-terminal clamps— II you have to re* 
place a cable , make su re 1 he boll you use 1 a the 
same length as the original bolt A longer bolt 
may split the terminal Attach the cable, tight- 
ening the bolt securely. 

Quick battery check 

You can (requcnlly determine if the battery is 
delivering sufficient voltage to crank the engine 
by turning on the headlights and Observing 
light output. If the lights seem dim when turned 
on* Ihe battery is probably in an undercharged 
state, or has a loose or corroded cable Check 
the cables Then, lest the battery with a hy- 
drometer Or battery analyzer 

If your headlights are bright when you I urn 
them on, but dim as the engine is Cranked, the 
battery may bo undercharged, a loose or cor- 
roded battery cable may bo affecting voltage, 
or mere could be a malfunction of the siarter- 
motdr circuit 

II headlights are bright when you turn them 
on and they stay bright, but the starter motor 
doesn't turn, there rg a malfunction in the start- 
er -motor circuit 



Brake system 





Section 



Y ou should chock the cpndiilion ol your 
brakes at least once a year lo avert costly 
'* repairs and insure your safely, The purpose of 
inspection is to catch and replace brake linings 
before they wear badly, allowing shoe metal to 
be exposed. Shoe meial (the shoe is the pad to 
which linings are bonded) rubbing against the 
metal brake rotor (disc) or brake drum can 
quickly score the rotor or drum, it is at ihis point 
that brake repairs become expensive. 

A thorough brake check also calls for in- 
specting brake lines and | he wheel cylinders of 
drum brakes This inspection is a precaution- 
ary measure to avert a sodden leak of (luid that 
would cause a loss of braking. 

inspecting finings (pads) 

Most cars are equipped wilh di sc brakes at 
* the Irani wheels and drum brakes at the rear. 

To inspect disc-brake pads: 

1. Remove th* whHl and tire >t- 
ttmbly, exposing the disc and caliper. The 
caliper holds the pads. 

2. Loai*n *Ml rtfMv« guide pine in 
the caliper to release Ihe pads. 




Ramove the disc-brake pads by knocking 
out retaining pins in I he caliper. 



3- Atmevt on* pad from tti* hII- 

pofp You may have to push Ihe piston mlo the 
bore to do this If so„ wrap a cloth around a 
screwdriver lo prevent scarring the piston and 
place flai of screwdriver against the piston. 

4. He# i fiHf* to mtifun pad 
thtckne** at uvprdl ipota, Thickness al 
all locaiEons should be at least 3.'1& inch. If il 
isn't, replace pads in both brakes Whenever 
one pad has to be replaced, so should ail pads 
on same axle to assure equal braking achon. 

5- If Hi* on* pad Is okay! cheek: the 
other In th* um* caliper. Then, check 
pads in other caliper on opposite wheal. 

6. Inspect rotor*, to*. If oners scarred, 




Chock for brake-pad thickness, tf there is 
Uttta lining left r replace the pad. 



it should bo turned on a disc-brake lathe, but 
the minimum thickness specification for the ro- 
tor, which is usually stamped on the pan. 
should not be exceeded. 

7. Wh*rt r*pl*elnp pad*, uee ■ 
eloth-coversd *er*wdrlv#r to push ihe 
piston back inlo the Pore. 

To Inspect drum- brake finings r 

1. R*mov* th* wti«*Mlr*-faF*k# 
drum assembly, revealing brake shoes 

2. Us* m gauge to measure th* 
thickness of th* two brake linings at 




Measure brake-lining thickness and make 
sure tf»l Ihe drums are not scarred. 



severs I spots* Shoes don‘1 have to be re- 
moved lo measure lining thickness. Thickness 
at all locations should be at leas! 3/16 inch, il it 
isn't, replace linings in both brakes on the 
same axle. They should be replaced, even 
though only one is worn, to assure equal brak- 
ing action. 

3. Inspect the brake drum. If scarred, 



it should be turned on a drum- brake lathe. II 
turning removes meial beyond the minimum 
thickness specificalion stamped on the drum 
or given in Ihe service manual, replace Ihe 
drum. 

inspecting cylinders and lines 

When you inspect drum-brake linings, pull 
back the wheel-cylinder covers. M fluid leaks, 
replace or overhaul the Cylinder A leaky eylin- 




Pull back covan of a wheel cylinder to see if 
the cylinder leaks and is defective. 



der causes loss of brake fluid. The fluid will get 
on linings and drums, causing brakes to 
grab 

Check hydraulic hoses that feed fluid lo 
brakes (drum or disc). If you see small cracks, 
replace the hose Make certain a hose is not 
kinked, thus preventing fluid from reaching 
brakes. 

As you inspect hoses, have someone in the 
car stop on the brake pedal. If there is a weak- 
ness in a hose or at a lining, you'll be able lo 
spot a leak. 




Check hydraulic lines carefully. Replace 
any found to be cracked, kinked or split* 
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Quality automotive products are available from these 
APAA member retailers. Many are offering money- 
saving specials as part of the Fall Car Care 
promotion, Including some of (he excellent products 
featured In this CAR CARE GUIDE. 

Check your local newspaper for Fall Car Care 
sections featuring car maintenance hints and the 
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T he interval ai which (o service an automat- 
ic transmission vanes, from year 1o year 
and Trom manufacturer lo manufacturer Auto- 
mate transmission service may £>e called for 
every year, every tOQ.DOO miles, or a longer 
interval. 

If a car is used under one or more ol I he 
following conditions, an automatic (ransmis- 
Sfon runs hotter— and service should be per- 
formed once a year or every 1 5,000 miles. 

■ Driving in heavy oily traffic, where temper- 
ature remains 0 f 90* F.. or above, for a pro- 
longed period. 

■ Driving rn hilly or mountainous areas. 

■ Puling a trailer frequently. 

To service the automatic transmission, r&i&e 
the car and dram the transmission and, if pos- 
sible. the torque converter Some transmis- 
sions are equipped with dram plugs If there is 
no drain plug, you dram the transmission by 
removing all bolls from the pan and dropping 
1 he pan Incidentally, metal particles or sludge 



m I he bottom Of (he pan may reveal a trans- 
mission problem m She early stage 

Replace the filter which is attached Id f he 
transmission body. Some transmissions use 
screens, which may be cleaned in solvent and 
reused 

Reattach the drain plug or pan securely and 
fill the transmission with fluid Do not overfill 

Transaxle service 

A car equipped with fronl-wheel dnve has. a 
transaxle The Iransaxle is a unit containing the 
manual transmission or an automatic trans- 
mission and differential assembly in a single 
housing, internally sealed off from each other. 
Servicing manual and automatic iransaxles re- 
quires different procedures. 

■ Manual if ansaxie — inspect the fluid twice a 
year Fluid level should be up lo the filler hole 
plug opening, 

Fluid usually requires changing only il it be- 
comes contaminated, or (he car is taken to a 



different climate Use fluid at the cerrRct vis- 
cosrty lor (he anticipated temporal ur ft For ex- 



ample, Chrysler Corp 
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■ Automatic transaxte — Check manufaclurer 
recommendations regarding the frequency of 
transmission Huid and fitter changes. This ser- 
vice i$ performed in the same way as for auto- 
matic transmissions, 

Manufacturers suggest the differential fluid 
level be checked twice a year. The llu*d should 
be to Ihe bolfom of I be lilter-hglg plug, 

If you add fluid to an automatic transaxte, 
use only the type that's recommended by ihe 
manufaclurer. 




Tires and wheels 



P remature Eire failure is cite n avoidable. In 
most cases, n results from neglect 
The easiest tire service, checking tire pres- 
sure. is also the most imponanl Buy yourself a 
good lire gauge and uso it often Check inf ta- 
li on when tires are cold. Correct tiro pressure, 
which is qiven ror your car in the owner's man- 
ual and on ten tire inflation decal mounted on 
the vehicle, is necessary lor maximum tire 
mileage, responsive steering and sate driving. 
Don't forge! to check the spare-lire pressure, il 
Ihe car has a conventional Spare 

Inspect tire treads every so otto n tor unusual 
signs 01 wear The illustrations show the types 
of tire tread -waar patterns you may find, and 
what (hey mean. 

Get into the habit of inspecting tires lor cuts, 
bruises and bulges This precaution could help 
prevent a blowout. W you aren't sure damage is 
serious, have a tire specialist check it 
Other facte you should be aware of: 

• When cleaning tires, never use gasoline, 
mineral oil- or an oil-basod solvent Don’t use a 
wire brush, either. Warm, soapy water applied 
with a soli bristle brush is okay r and so is steam 
cleaning at a car wash. 

■ Vibration felt in (he steering wheel may sig- 
nify that the front tires need to be balanced 
Vibration tell through the seat may mean rear 
tires need balancing Spirt-balancing in best 
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■ Tire and automobile manufacturers recom- 
mend tire rotation, GM. for example, recom- 
mends relation every 15,000 mites, alter the 
initial relation is done at 7500 miles. New cars 
are generally equipped with radial tires, ir tour 
radial s are being related, move tires front to 
back and back lo iront on the same side ol the 
car If a conventional spare tire is pan □! the 
rotation plan, the tocom mended procedure i& 
spare trre to right rear wheel, righi rear lire to 
right front wheel, right front lire lo spare posi- 
tion; left rear tini lo teH front wheel; leh Iront tire 
to led rear wheel. Check air pressure alter ro- 
tation 

■ tt a car with radial liras pulls to the fight or 
left, and irritation pressure isn't a factor, cross- 



switch Ihe tires from side to side, btifarg spend- 
ing money lor tronFwheel alignment 

Wheel service 

Chsck wheels for damage from power 
wrenches After several burets, wheel holes 
may become distorted and brakes damaged 
Tighten wheel nuns with a torque wrench to 
manufacturer recommendations, given in the 
service manual If a torque wrench isn't avail- 
able. use a heavy -duty lug wrench to lighten 
nuts as much as passible 
In lightening wheel nuts turn them up by 
hand Then, using the wrench, secure them m 
criss-cross order to seat the wheel After nuts 
are secured give each a final tightening IH 
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Chest Is sized Id fit most station wagons; It 
It shown hers In a Dst*>n 010 wagon. 




Completely assemble all sis sides ol the 
end cabinets. Neal-tltling doors are created 
by sawing bos Into two parts. Be sure ail 
nails are located out of the blade's path. 



At home, table-mounted unit can be auxil- 
iary food center, ft wall-mounts,, too. 




Set neilheade, fill the holes and sand all 
surfaces smooth before making the saw 
cuts lhat separate the doors. 
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At home you can park the chest in 
your family room. Use it as an auxil- 
iary food service center when the 
ftuys come over for the Monday 
night game or as a portable bever- 
age and snack bar at any party. 

Where every inch counts 

PM's chest makes use of just 
about every cubic inch for storage. 
The food cabinet has two separate, 
insulated compartments for storing 
perishables and/or keeping pre- 
cooked dishes warm. Its front panel 
(F 1 ), with maple butcher block on one 
side, does dou ble duty as a sandwich 

s Please lutn to p a ge 1$2) 
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FOB MATERIALS UST FOR TAILGATE 
CABINETS, TUAN TO PAGE 104 
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GENERAL CONSTRUCTION 
OF CABINETS 
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SECTION VIEW 
WALL UNIT 
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CUTTING DIAGRAMS. PIECES A- L 



PATTERN FOR 
HANDLE RECESS JIG 
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UTENSILS CABINET 



NOTES: 

1 CENTERS FOR SURFACE 
MOUNTED HANDLES IS PLACES! 

2 ■ CENTERS FOR RECESSED HANDLES- 

SEE JIG PATTERN (5 PLACES! 

3- FASTEN EDGE STRIPS NANDO 
WITH GLUE AND I” BRADS 
4 ALLCARINET ASSEMBLVWITH 
GLUE AND 7 " FfNlSHING NA1 LS 



?" NO T2 
FK SCREW 
HBFEQD.l 



ACTUAL SHAPE 
CUT 5/16" DEEP WITH 
1/2" MORTISING BIT 
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To separate I he doors, set the lable**aw 
fence end cut through ihe narrow ends 
hrvL Then proceed to cut the long tides To 
prevent the blade from acreping agalnsl the 
door at the end of the final cut Insert card- 
board spacers into the upper uw kerf be- 
forehand and use tape over the kerf. 




T*ai-flt dowel a helve* In insulated com* 
pan me nil- Remove to paint. Dowel* need 
no glue; press fit holds them in place. 




Finish cut* on face framing are made with 
the table saw. Set the fence, lower the 
Usd*, Then poallion work, turn on power, 
Slowly elevate blade, advance Ihe work. 




Apply glue to polystyrene foam Insulating 
panel with gun-type applicator, Be sure ad- 
hesive is of the type formulated for foam. 
Paint the exposed side* and edge* ol insu- 
lation with latex enamel to make them easi- 
er to clean and to prevent deterioration. 




After cutting rough (undersized) openings 
in front (C), trace exact openings u fling bot- 
tom (E) and sides (0) as guide*. 




Insulating panels, with edge stripe in place, 
should be skghily larger than their respec- 
tive openings so they will ht in enugly. 

Sand tha atrip* to exaci «l». 
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cutting hoard or aa it serving tray. 

Circular cutouts in the beverage 
cabinet Ike** 1 !} bottles from bumping 
ami breaking. Similarly, the table- 
ware cabinet utilises dividers to 
keep dishes from arriving at the sta- 
dium in pieces. Deep doors on the 
end cabinets are equipped with 
hooks and holders for mugs, utensils 
and bar equipment, plus a rack for 
napkin*, These spaces can be rear- 
ranged to suit your own needs. 

Where to start 

You will need two sheets of 44- 

in, lumber-core plywood. We used 
birch cabinet-grade plywood for the 
prototype, but wood choice is option- 
al, Since the plywood will cost ap- 
proximately $100 (about half of whut 
you'll spend on the entire project), 
carefully follow the cutting dia- 
grams on page 181, 

Lay out the cutting lines and tack- 
nail a straight hoard to the panel for 
guiding the sow while you make the 
cuts. Use a circular saw set to a 
depth so the blade will just cut 
through the Vj-irn plywood. Be sure 
the saw kerf is on the waste side of 
the cutting line for each pass. When 
you reach intersecting lines, finish 
off the cut square with a sabre saw. 
Final accurate sizing can be done 



MATERIALS UST FOR FOOD STORAGE 

CABINET APPEAR* ON PAGE 1*4. 
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with the help of your table saw. 

Edge strips (0 and P) ripped from 
4/4 southern maple stock are used to 
conceal plywood edges, Set the 
table-saw rip fence for a ^ua-in. cut 
and rip all the required strips from 
warp-free boards. 

Use a few finishing nails to hold 
the edge strips in place when gluing 
them to the panel. Not all edges re- 
quire strips, so check the drawings. 
Attach strips to the ends of H r / and 
D, to the front of I, to the ends and 
sides of B, to the fronts of L and to 
the sides and front of J. Leave strips 
off the edges of both cutting boards 
(F and J) until the maple strips (M 
and N.i have been glued in place and 
the edges trimmed. The maple strips 
closely match the birch veneer and 
are easily worked with tools where 
required, 

Recesses for the handles should be 
made before the boxes are assem- 
bled- For a quick, accurate job, use a 
template jig (for pattern, see plans 
on page 1 H 1 ) to guide the muter and 
a ba-in. mortising bit. The router 
should have a 5-in.-dia. shoe. If 
yours is different, adjust template 
dimensions to suit. Use brads to se- 
cure the template to the work- 
piece. 

Sand all exposed interior surfaces 
before assembling the cabinets, l.'se 
a pad sander or wrap sandpaper 
around a block and rub with a 
steady flat motion. Take care that 
you don't round the corners of the 
{Pie ase hj, r n fa page Ifl 4i 



MATERIALS LIST FOR BEVERAGE 
CABINET APPEARS ON PAGE 1 M. 




To assemble cabinet top with strips (M), 
use masking tape on the good side. Then 
flop workpiece and spread strips (tape acts 
as a hinge) to apply glue In between. 
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IJJ/IBDIA HOLE 

ie HEOQ.i 
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VIEW 
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1-3/4 no. a 

FH SCREW 
(4 REQD.) 



C A HI-NET 
BASE 



GLUE W 
AND V TO 
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OF DOOR 




Stri p a ssemb ly is then tj I ued to plywood (J). 
Use wet paper between clamping blocks 
and work to prevent accidental bonding. 




Clamping dividers (L), as shown, makes It 
easier to bore pilot notes lor screws. 




Use brush to apply small amount of white 
glue In holes for plugs; tap Into piece. 




Supporting unit can be mounted on wall as 
shown In plana. Other method; Make key- 
hole-shaped holea for easy demounting. 
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pieces that are to be butt-joined- 
Assemble the three cabinets using 
2-in, finishing nails and a thin layer 
of glue at all butt joints, Start by at- 
taching the sides to the back. Next, 
attach the tops and bottoms. Then 
add the fronts to the end units. 

The end cabinets are constructed 
as completely closed boxes which 
are then carefully ripped on the 
table saw to produce the a-in.-deep 
doors. This method results in 
matched grain and precise -fitting 
doors. When nailing the units to- 
gether, be sure to keep the nails out 
of the anticipated cutting lines. 

To separate the doors from the 
end cabinet hoxes, set the saw fence 
at 14 in,, with the door portion as the 
cutoff. Working with one box at a 
time, cut thru ugh the smaller end 
sections first. Make the third cut on 
one of the sides. Before making the 
final tut, insert and tape cardboard 
spacers (the exact width of the kerfi 
into each end of the kerf on the first 
side. Also, apply several pieces of 
masking tape over other portions of 
the kerf. This prevents the cutoff 
section from accidently pressing 
against the side of the blade at the 
completion of the cut. 

Cutting polystyrene panels 

Polystyrene rigid insulating pan- 
els are used to insulate the center 
unit. The best way to cut the foam is 
with the table saw, The hlude you 
use muttt have iicf teeth, Do not use u 
hollow-ground blade — it'll poiitive- 
]y bind and could cause an accident. 
Note; Because of chest weight, the 
top handles for the cheat are at- 
tached with 1-in. rh nuts and ma- 
chine screws, instead of with the 
screws supplied with the handles. 
As a result, the handle for the center 
chest must be installed before the 
insulation goes in. This allows you to 
use a wrench on the nuts. 

The dowel shelf assemblies should 
also be completed before installing 
the insulation. The best way to 
insure exact alignment of the dowel 
holes between side pieces (D) is to 
tape the pieces together and drill 
Visdn, holes through both pieces at 
each dowel location. Then, using a 
brad point drill bit (which bores a 
flat-bottomed hole), eounterbore 
holes in. deep x in in dia, 

Press the sides onto the dowels 
(glue is not necessary). Spray-paint 
the shelf assemblies before proceed- 
ing. 

Plywood skin' for foam 

When you’re ready to make the in- 
stallation. apply foam pane! sdhe- 
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sive to the backs of the insulating 
panels and set them in place. The 
foam panels are not made to take 
abuse, so a in, -ply wood protective 

skin must lie applied over them. In- 
stall pieces E, F, G and H first using 
the adhesive. Then install the shelf 
assemblies: since the fit is snug, 
they do not need gluing. 

The front frame piece <C) on the 
center section can be made to fit per- 
fectly in only one way— by marking 
the cutting lines from the inside 
with the piece in place. Make a 
rough cut to clear out most of the 
waste. This will enable you to get a 
pencil on the inside to trace exactly 
along the sides of the enclosure. 

Applying butcher block surfaces 

To make the butcher block sur- 
faces, cut the panels (F and J) slight- 
ly long so the ends can be trimmed to 
sise after the maple strips (M and N) 
have been glued on. Use masking 
tape to hold all the strips together. 
Plastic resin glue is the best for this 
job. Mix it slightly thinner than usu- 
al so it won't set up too fast. Spread 
it over both surfaces and make sure 
to get it on the edges between the 
strips. 

The wall unit is put together with 
screws and glue. Counterbored 
holes are made in the top to allow 
the screws to be recessed and 
plugged. Use bar clamps to hold the 
parts together while boring pilot 
holes for the screws. To assemble, 
connect the uprights to the hack, 
add the bottom and then the top. See 
the plans for fitting out the insides 
of the end cabinets. Install all re- 
maining hardware. 

Finishing touches 

The insides of the prototype chest 
were painted a yellow enamel. To 
achieve the light tone on the chest's 
exterior surfaces, they received a 
wash coat of 1 part sanding sealer to 
y. parts thinner before being stained 
with Benjamin Moore s Fruitwoud 
stain. Finally, two coats of a satin- 
finish polyurethane varnish were 
applied. Do not stain the cutting 
boards. Use a finish specially formu 
lated for surfaces that contact food, 
such as Constantine's Wood Bowl 
Beal, or rub with mineral oil, IK 
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MATERIALS UST— GENERAL CABINET 
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BEVEFtAGE AND UTENSIL CABINETS 
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start cabinet assembly by placing shelves 
In dadoes. Two 2 x4s on floor assure solid 
footing on * bumpy concrete floor. 



With cabinet upright, 1 x2 strips are tempo- 
rarily nailed In place; the horizontals go on 
first, then the verticals. 




FAMILY WOOMFUL OF IDEAS 

[Canjirai/ptf tom page 132 ) 

thick bottom panel uses -in. 
screws for plate casters. Cut heel 
indentation in bottom and round up- 
per corners of sides before assembly. 

Sewing cabinet 

Cut the parts to sue, then laek- 
nail the corner posts to the sides to 
permit sanding them Hush, Do not 
g] tie them into place until the sides 
are attached to the back and subtop. 
Identify each corner post before re- 
moval. Cut the power rord pass- 
through holes in subtop and hack, 
then assemble with glue and 2-in. 
finishing nails. Add corner posts. 

The w r oll opening must be cut be- 
fore attaching the top to the cabinet* 
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This is done with si table saw and su- 
it re saw. The outline shown is dimen- 
sioned for the J.C. Penney model Kit. 
6915 Stretch Stitch sewing machine. 
If your machine is different, alter 
the dimensions to suit. Important; 
The spacing between the top and 
subtop may also have to he altered 
depending: on the flush-plate height 
of the machine to be mounted, 

Bore four l-in.-dia, holes at the 
corners of the cutout outline. Set the 
t^ble-saw rip fence as required, de- 
press the blade, then position the 
work and turn on the power. Slowly 
elevate the blade to make the blind 
cut to within 1 in. of each hole, fin- 
ish cuts to the corners and make the 
curved cut with a sabre saw. 

If you salvage the dropout piece, 
you f 13 have a perfect -fitting well-top 
insert. Make diagonal cuts at the 

fPfaace Jum IQ pagfr 1 34 D t 




Insert Ihe verticals, starting at the bottom. A 
minimum amount of glue end two nails at 
each end will anchor them securely. 



Standoff cleats support the yam bln lo cre- 
ate a clean, floating effect. No back panel Is 
required on the fain. 



t 




1 



Cove molding is used to make thread-spool 
racks The angled edges are trimmed off to 
make the pieces butt neatly. 




Parts are painted after assembly, A power 
screwdriver comas in handy on jobs like 
this With its continuous hinges. 
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(OPTIONAL 
USE OF LOWER 
CABINET AS 
CLOTHES 
CLOSET 
REQUIRES ONE 
CLOTHES 
POLE AND 
BRACKETS TO 
REPLACE THREE 
LOWER SHELVES! 
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FAMILY ROOMFUL OF IDEAS 

fCofttmueti fro'n oape 

corners to clear away holes. Glue-in 
small corner blocks; trim to siste. 

It would be very difficult to drill 
the holes for the drop-leaf hintfe 
screws in the tabletop after it in at- 
tached because of the closeness of 



SEWING CABINET BCNCH 




PAINT LAYOUT 




BACHELOR'S 
BUTTON 
D 4004 



GOLDEN WHITE 
P 2SJ3 



--Blue manor 

M 3061 

— milcado D 4 ?ii 12" 



ALL PAIUTS AHE PPC, INIfRIQn LATEX St MIG LOSS 



ROOM LAYOUT 




the cabinet side, Therefore, do this 
in advance* Also, temporarily turn 
in the screws so they’ll he easier to 
drive in the tb?ht space during? final 
assembly (after painting), 

A routor with cove hit is used to 
cut a finder tfrip on the of the 

leaf support. A cove is also routed at 
the bottom back edge of the small 
drawer because a pull is not used for 
this drawer (it would tend to smiir 
r'FftflSg turn to flflQfl T9£j 
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Ironing and pattern-cutting boards store 
neatly behind the drop-down false front. 
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PUBLIC NOTICE! 
BANKRUPTCY 

and Financially 
Distressed Merchandise! 

Wr liquidator* o( ijirgt 

Ifl want Of let th*i mult mt quickly told it 
fieri nee one** hacauie of 
Q a n fc. f u otey 
Shoriiri lilt 
yank foreclosure 
Irituiance claim ulvjgt 

Mi rtu fitters'* overproduction 
Last ytir'i models 

If y out company finds ituli in any o I 
the situations littod above and if forced 
to sell large Inventories for immediate 
Oath, ceil Ml. Dufy products m perfect 
operatmti condition for slight Flemishes 
that do not ifftcl operating efficiency |i 

will be I'nfiiidrrrd 

All inventories we liquidate must be 
priced Id sell BELOW DEALER COST 
Of BELOW MANUFACTURED COST* 



MUST LIQUIDATE 

AT FAR BELOW DEALER COST! 
FAMOUS CALORIC 



I , H; i V t 'lii 'J . I 



WITH 5-YEAR WARRANTY! 



From the makers of 
famous AMANA ranges* 



in original Factory cartons 

Now you can fin joy all the conusml- 
enca and lima- saving features of 
microwave cooking with this fa- 
uiOus. bruitii Ovun. N Ow £ vaila bill at 
a HUGE S AVINGS to you! Priced 
£120.00 BELOW dealer cost, so 
you know for certain you are gut- 
ting a sensational bargain This is 
the lame brand name and model 
sold primarily through consumer 
stores of large electric utility firms 
throughout the nation Our supply 
is definitely limited, sc place your 
order promptly, before we sell out. 



Currem 
Model 217 



Uftramatic Power Selector controls every phase of cooking. 

WAHM Foods stay warm without overcooking, Softens but ter, cream cheese, etc 
SIMMER Just right ler sauces. Stews and soups stay warm and flavorfui 
LOW — Slow cooking for stows. casseroles other foods lhal build flavor as i hey cook 
MEDIUM HtHps your food budget. Li sss tender meat becomes nriQTE!' i tinder Reheat 
leftovers and other prepared foods 

ROAST Finest cuts of meat reach peak of flavor Microwave magic also ;ilkjws 
prepat ahon of custards, puddings, etc 

HIGH — Fasti Your vegetables, lurkey, chicken prepare m a fret lion -of normal umc 



*35 minute tuner lor large loud quantities. 

* S rmnute liimor tor precise control on small foods 

* Start Slop Light controls. 

* €75 waits Of Cooking power. 

* All stainless steel interior. 

* Removable glass oven tray; dishwasher safe. 

* Fr-gnl vehllng |idea! for PullUlnJ. 

* Pull down, see-through oven door. 

* Largest interior ol all Caloric microwaves. 

Manufacturer's 5 Year Warranty! 



Regularly: 

$ 519.95 

NOW S 720,00 BELOW dealer cost! 



1 u rt‘ih itiiMUiufi*. filmier Tali Fifd 
Wi«wr> hurg* Mini VISA r.i'i .■• in urdt-i- 

Phone Toll-Free: eoo-328-5082 

111 Minna- 1.1 U CJkll Cullr.-Ci I ti 1 7 f 7J9 



C.O.M.B, Co. / Authorized Liquidators Dept. 

3258 Minnehaha Ave„ Minneapolis. Minn. 55405 



B 2 



Enclosed is <ny Check oi money order fur £278 00 PluasH Send itik the 



I Color id Model 21 7 Miernwavt; Qvh-iT I will pay shipping charges lo the 



GaOaMaBa COa 



driver upon delivery i Allow 2 3 weeks lot delivery i 



PLEASE PRINT CLEARLY 



AUTHORIZED LIQUIDATORS 

3253 MINNEHAHA AVE / MINNEAPOLIS. MN 55J06 
PHONE: (S12> 729 23<I5 



N rl n"i1f 



j Address 
I City 



S 1 1 I tv 



7.\e 





NEVER SAY SCRAP! fc^r^. -g^ tm < ~ ,-*<}? 1 fSj 




{"Build — Restore^ 
\ Refinish 

1 anything a# 

(woo 

j 104 -Pagc 

\ Catalog of w oods, veneers, 

| tools, plans, how-to books 
J KJfPEfiTLY mslch an? *™*t! An} linin’ RiiiM 

I my lurnilure you nrrd! Cftfislanllnfl. hfid- 
quarters [or woodworkers. cHtftm tvmlhinjt In 
k Hfnr glaitl ratalflg. Vincsl woods, Inlay?., 

I borders. eahtneE Svardwarr. Wood finishes, 
t [niKb-up materM* Cinr. rush. Lamp p?rla. 

I CarscH nloJi) «nt* Iraming, Sliding, reaving 
Ji hdwr, Coffee mall bit- L-ptml. stippltes, Specialty 
■ tools. 2,000 hartFCa-finfl praerleal products. 

1 TEAR OCT AU, MAIL TflbAV. 

S CONSTANTINE Es(. 1812 

UK! Kutchalcr Road, nromi, N.Y. 10*1 

t W iHulwrirkers CitalnR plim Wimd Sampler 

I □ linclmcil 5 1 (rrfundjbh-} for ^prriil combi. 

1 nillni offer ol new WW»«Afr^ Criikf plm 
■ W beauiiful W'whJ Sample*. — FnwinaEinE *r- 
™ nttni from around the world! Teak, /elrntwood. 
k Axrdinr, Hnw»miJ r M BhtiRjmy. Wilnui, IW- 
I pkluarl. Lirr«M tfC, AM identified. EduC*- 
t (laitu-t. I selul In buyins »«wk, Hollar fully re- 
I funded itn fir^l ritiln{: order. 

k □ KiWlfritd SO* fn»t- vmrI'fk wkhttll 'nMttffcA 
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-IT- 
YOURSELF 

FINE GRANDFATHER 
CLOCK KITS 

STARTING UNDSR 

$ 220 

( Including movamanl 
and dlai| 

■ Faclory fliract 
pries j 

* Hflirloom quality 

■ Solid VS hard- 
woods black wal- 
nut. GH«rry, ma- 
hogany, oak 

* Easy lo asaomiblfr, 
pans pro-cut 

* Solid ftraas. Watt 
Gorman chi min® 
mounroonla 

* Monsy pack 
guaranlw 

* Prompt ahipiTMjnt 

(MASTER CHARGE md 
OAMKAMCftlCAHO.VtSA 
ACCEPTED 

Write for FREE 
color catalog 

EMPEROR* 

CLOCK COMPANY 

woiiura uaaoe it majvue *c tuber 

OP BHW ATWB CL OCXS 

Dnpt 236 Emppuqr IntluirrMl Park 
Fprhgpf. Alnbimi HU? 





As tH« sun seta over Hershey, the treasure finders lead up for the long trek home. 



mi(y; the hordes ol enihusrasts who show 
Iro-m all sections of Ihe United States and 
by the planeload Irom England and 
Europe-— chartered flights, you know: the 
1500 vendors in 4800 10x30- fool rented 
swap spaces, who pul out sheir wares on 
ground cloths or card tables; the 110 
acres that the meet covers: nor the nine 
miles of aisles that none of us ever man- 
ages to cower completely, iry as we might 
during those tumultuous, euphoric three 
days. 

How it began 

Not that ii's always been this big. Her- 
shey (and we all call it simply Hershey) 
began its flea-market section in the mid- 
1950s. One of Ihe earfy parts vendors 
was Frank T Snyder— and I remember 
him well because we met years later 
through the Society of Automotive Histo- 
rians, Frank had brought some Model T 
parts to the 1956 or '5? MCA Fall meet, 
perhaps hoping to sell them lo his fellow 
members. 

Like so many of us, Frank was an invet- 
erate string saver. He's owned a lot of 
Model T Fords, and he never threw any 
parts away. The bits and pieces, in fact, 
started filling up his garage, then his 
basement and attic, and finally the rooms 
of his New Jersey home, 

Frank's wife goi tired of walking and 
cleaning around all the Model T junk, so 
one October she prevailed on Frank to 
load it up and see if his AACA brethren 
down in Hers hey would lake it off his 
hands— which he reluctantly did, 

Frank had no trouble selling his Model 
T leftovers, and pretty soon everybody 
else started bringing parts, then whole 
cars, and finally anybody who could rent a 
IF Haul began arriving wtih not only his 
own junk, but stuff he's actually bought 
from farmers and wrecking yards as cast- 
offs, 

So, by 1950, Hershey s fabulous gold 



mine of old-car goodies was firmly estab- 
lished, and it's now a mu Ihmilfion- dollar 
enterprise, the likes of which exist no- 
where else on Earth I mean that literally, 
because many millions of dollars change 
hands daily, and the AACA and Town of 
Hershey share in the bounty, too. 

The telephone compa ny runs cables all 
over ihe swap grounds and sets up porta- 
ble booths. I remember standing in line 
behind a fellow from Syracuse, N.Y,, one 
year I was wailing lo use Ihe phone and 
overheard his conversation. He called his 
wife collect and Ihen began pleading with 
her lo fast- wire him $75,000 so he could 
buy a Pierce-Arrow roadster. He had to 
convince her what a good: deal this car 
was and how quickly he'd have to have 
the money before somebody else beat 
him to it. He did one helluva selling job, 
and i believe his wile — who obviously 
thought at first that he was absolutely 
bonkers — finally did send the money. 

My own searches at Hershey have 
been more modest. I looked for and found 
a non reproduction quail radiator cap for 
my Model A in 1974 ($100). I bought a 
mint grille medallion for my 1952 Hudson 
Hornet ($8}, but 1 never did find uphol- 
stery material for that car. That surprised 
me, because almost everything ever 
made for any old car turns up eveniuatfy ^ 
ai Hershey. 

Harrahs treasure hunt 

Before collector Bill Harrah died, he 
and his learns never missed Hershey. I 
recall looking for and always seeing Har- 
rah's big orantge-and-green 10- wheeler | 
parked up on the knoll His people — half 
a dozen at leasl — were issued Xeroxed 
lists of parts needed by Harrah s huge 
Reno museum. These lists ran to many 
pages and often Included pictures. 

Each searcher would also be given 
cash and a walkie-talkie, and when he 

(Piassti turn to pa pa r SBj 
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One of the most important 
P tools you'll ever buy. 
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Why? Because MASTER SHOP 
GUIDE lays out everything you 
need to know, graphically and 
ready-to-use. 

What? All about nails, screws, 
bolts, wall fasteners, drills abra- 
sives, lumber, plywood, gypsum, 
adhesives, paneling, shop math, 
stair construction, masonry, wood 
finishing, plumbing, pipe fittings, 
electrical work, gutters, concrete, 
remodeling measurements pirn a 
built-in ruler, protractor, 45 tri- 



angle and compass. You'll use it in 
every job you tackle. 

How? Twelve hang-up, stand up 
boards, 24 surfaces of laminated- 
to-last wipe-clean plastic. 56 
charts. 77ie fundamental work- 
shop reference tool. 

Who? Chances are, your “shop- 
wise" neighbor already has one. 
Nearly two hundred thousand sets 
have already been purchased by 
Popular Mechanics readers and 
shop enthusiasts. 



When? Right away/ You can get 
your set in a few days by mailing 
this coupon along with your check 
or money order for S4.95 plus 50^ 
shipping. 

PM Mstter Shop Quid*. D*pL N™ 

Br>i | 0 H, 

Np* Yorlt. N,Y, >0019 

PLrarc »nd itjc iat(i) of Popular M*ch*nica 

MASTER StiOl’ GUIDE. I enirW 14 .95 ph». 50 t 

for Kith Ml Dtdrrrii. 

Mnm» 
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1980 DOLL HOUSE' 
CATALOG — onfyM .50 

Full of brand NEW items 



Southern Mansion like T a^a 
"Gone Wrtti The Wind" 
NSW Fufruluffl 
Nsw Xmas Tree Lights 
New Boom Bo* 

New Philadelphia House 
New Wallpaper 
New Armstrong ' Linoleum 
1500 Miniature Accessories 
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iWjn rfiw*tls a real beauty 
Wth Pivot/ftKt LodfoarofSefu&de + Steel* that 
makes this Lockbeck completely rust resistant and insures 
rigid durable construction. 

its one you wont wan) id lose 
That s why, like the ontiro Uncle Henry * line, each 
knife if *ftn*lizeiX and guaranteed against Foes tor one 
y**r from dale Of warranty registration 
The Unde Henry Bear Paw The Ultimate Lockback 
The Ultimate Guarantee 

To Rod out more about the entire line, all made in 
the USA, tend for your free Old Timer* Almanac 
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NEVER SAY SCRAPI 
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found a treasure, he'd call up to head- 
quarters. give location, condition, and 
price, andif everything seemed right, he'd 
buy whatever il was. Then each summer, 
Harrahs Automobile Collection would 
stage a swap- meet ot its own in Reno and 
sell off any duplicate or unwanted parts. 

I consider Hershey not only a hobby 
event {rhe hobby event} but a sociological 
phenomenon as well. A hundred Ph D. 
candidates could write theses on Her- 
shey. Hershey is grass-roots American 
Culture; an expression ot American afflu- 
ence and leisure activity; it's people hav- 
ing fun individually and collectively. 

I've never seen anyone drunk at Her- 
s hey, I've never seen any rowdiness. It's 
not like a cc riven donee ring crowd or a 
gathering of sports spectators, It s very 
lamily oriented. I've noticed, too, that 
women nearly always carry the check- 
books, There's a friendliness, an out- 
goingness I've never seen anywhere 
else: surely not in such crowds. 

Hard bargainers trust you 

There's also an odd combination of ca- 
veat emp for and honesty at Hershey. The 
swapper who's selling you that trunk rack 
for your 1932 Packard is going to get all 
he can for if— gouge you, if possible — 
and yet he II leave lhat same trunk rack 
plus thousands ol dollars' worth of other 
parts in a heap under a tarp, unattended 
lor three nights running, and he knows 
nobody's going io lift it. True, there are 
rent-a-cops on night patrol, but if some- 
one wanted to steal something (day or 
night), fi d be easy enough to do. 

This year, the swap-meet starts official- 
ly on Wednesday. Oct. 3, but you can bet 
that unofficial business will begin on 
Tuesday night. Many people feel you get 
l he good stuff early and the good deals 
late, The flea market is most crowded on 
Fridays, and then Saturday the concours 
judging takes over (354 judges plan their 
vacations around this event, as do multi- 
tudes of AACA show and swap officials. 
It's all of a labor of love, generously and 
handsomely donated each year, It seems 
so effortless, yet I know it isn't.) 

If you re planning to come, wear your 
skuzzies! clothes, your most comfortable 
wa |U -ng shoes, and a hat. Bring a camera, 
lots ol film, and some cash Prepare to be 
royally entertained, but also prepare for 
traffic jams and odd turns ol weather. 

There's good eating on the grounds, 
but if you don l have a place to steep near 
I Hershey, don't figure on finding one. 

Qh—aboul admission to the swap 
ground sand concours : Th ere' s none It s 
free to the public -one of the best things 
in life that still 1 is. For more information on 
the event itself, write to the Antique Auto- 
mobile Club of America. 501 West Gover- 
nor Rd,, Hershey, Pa 17033, Phone 
(717) 534-1910. PM 
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WHERE THE GOOD THNGS 
HAPPEN HRST. 



HE W HIGHER DISPLACEMENT 235 

Impressive new 160 CIO I h rust that planes 
big boats and big bads, and delivers a 
quick, powerful throttle response in heavy 
going. The new economy power 
alternative for boats to 30 feet. 

INEW V-ENGINE PORT INJECTION STARTING 

Fires an atomized starting fuel charge 
directly into the combustion chamber. 
Starts the engine in any trim position. 

Virtually ends flooding. 



NEW SUPER-DELUXE 7.5 HP 

The big news in take- along power. A 
smooth and quiet high-torque twin with 
Firepower electronic ignition, Air lift 
carburetion, twist-grip throttle, gearshift, 
preset trolling, quick-set trim, and shallow 
water drive, 

AN EXTRAORDINARY NEW 4.5 HP 

Most of the features of the new 7.5 in a 
quiet, water-cooled twin with built-in tank. 

NEW WAYS TO MAKE FUEL GO FURTHER 



NEW EVEN-FEED IDLING 

New Center- point fuel pick-up and new 
Crankcase fuel re-cycling assure a uniform 
fuel flow and smooth idling in any 
runnable trim position, 

HIGH PERFORMANCE 60 HP 

An all-new concept in loop-charged 
powerhead design that delivers new 
mid-range muscle and increased high-end 

performance. 




Free from your Evinrude dealer, A new 
Evinrude booklet that tells you how to set 
up and run your rig for maximum mileage. 
Ideas that can cut your fuel cost and 
extend your boating enjoyment. 
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Build Your Own 




The 1978 Popular Mechanics 
Index & Shelf Wrapper 
actually converts your '78 pm 
I ssues Into a formidable 
“reference library " That's 
righl, there are over 5,000 
cross-reference entries of the 
PM articles that appeared 
during the year. 

The Index is bound Into 
a handsome Shet_f Wrapper 
constructed of sturdy high 
glops lacquer board designed 
to withstand years of use. 
Precisely encasing twelve 
Issues, it makes an attractive 
and useful addition to your 
bookshelf. 

As years pass, your PM 
issues will increase in value 
as a reference source. You'll 
be able to retrieve important 
articles as you need them 
from a growing information 
bank. And you’ll avoid the 
headaches of trying to dig up 
valuable misplaced 
Information, 

The articles you want 
jump out of back issues — 
Complete 1978 Car Care 
Guide; 9 Ideas for Decks and 
Patios; How to Use Your Wood 




Lathe Like an Expert; How to 
Pick the Right Painting Tool 
for the Job; Best Stereo 
Systems for Under *500: and 
hundreds more at your 
fingertips! Or you can find all 
the articles Indexed under 
broad categories such as auto 
repairs, fishing, plumbing, 
tools and wood 1 working. 

The entire package — 
Index and Shelf Wrapper - 
is yours for only *2.99 
postpaid. Why wait? Send for 
your Index & Shelf Wrapper 
today, and start building your 
own Popular Mechanics 
reference library, 



ScrtiJ fhtfk at fflOftt'ij order re: 



IDtT! 



| POPULAR MECHANICS INDEX 

I Box 1014. Radio City station. 

I N Y, (V-Y- 1001® 



j YES1 Please send me the 1978 Index 
j and Shelf Wf upper which ia now 
i available for immediate delivery, 



Alan hwnd mt immediately [hr 

]□ 1077 n 1976 □ 1975 □ 1974 
jL 197 S □ 1972 □ 1971 Index and 
I Shelf Wrapper* a* checked, 
j t rneiosir >2, 99 postpaid for eath 

I kndejt ordered. 

I Kurile 

I ArtdrrtH - 

City . 



. Slain- 



— ZICL 

j Mjk, rJircia |jJLyH.hLr li> PBpuVtf Si i .-lidikUB 



Populsr Mechanic!; ik, j; publication of Hearst Magazines, a Division of THE HEARST CORPORATION, 
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AMAZING AUTOMOBILE TIRE CLEATS GUARANTEE! 



You’ll Never 

aet stuck 

in Snow Or 
ice Maim 

•Gives positive traction. 

•Steel cleats won’t 
break or slip. 

•Nojacking-up wheels. 

•Goes on easily... 
releases quickly. 

• Ideal for cars and 
light 



Remember the East time you sat in your 
car helplessly spinning your wheels , . . 
trying lo get Out of a deep snow and ice 
bank. The more you gunned your en- 
gine. spun your wheels ... the deeper 
you sank — STUCK! The only way to 
get going again was to dig out— or get a tow? 

RELAX * , , TAKE IT EASY! 

With our fantastic positive traction TIRE 
CLEATS ready for instant use, you'll never get 
stuck in snow or ice again GUARANTEED! You 
won't have lo dig out „ , ', you'll drive out in sec- 
onds with super tractor traction, Made like true 
lank /tractor treads of hardened steel, TIRE 
CLEATS bite deep into ice and snow at every 
turn of the wheel, thrusting . , , urging the car 
forward with no slipping, no skidding. TfRE 
CLEATS install quickly without jacking tip the 
wheel s, Fits cars and vans „ . , even fight trucks. 
Set of 2 TIRE CLEATS only $6. 99. well worth Ihe 
price that saves you back-breaking shoveling 
and exhaustion and expensive towing charges 
If you're not satisfied with your TIRE CLEATS, if 
they don't live up to the guarantee you'll never 
get stuck in snow or ice again, return them in 90 
days for a complete refund of your purchase 
price (less postage and handling, of course). 
Order NOWf . F(Jf ^ NY U hj 
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THIS NO-RISK COUPON TODAY — ’ ““ 

ENCORE HOUSE, Dapl. TC-69 
Robtrla Lane, Gftn Head, NY 1T545 

Yes’ Please RUSH me the positive traction TIRE CLEATS I 
have ordered below I understand that if I'm not fully satis- 
tied with my order, i may return it within SC days for a 
complete refund ol my purchase price (less postage and 
handling, gf course!. 

□ (iTOI) 1 Set Of two T[ft£ CLEATS only tB 99 plus H 2S 
postage and handling 

□ (0OOZ; SAVE 12 74! 2 Sets ol TIRE CLEATS Pour cleats! 
only ill 99 plus. St 75 poslage and handling. 

□ (#CKH! SAVE 19.971 4 Sets or TIRE CLEATS (fi cleats! 
only 5 19 99 plus $3 postage and handling 

Ainouni enclosed S (NY resident* please add sales tax ) 

No C O D.s please 

CHARGE IT! □ VISA (OanltAmericard] 

[j Master Charge 

Credit Exp 

Card #. _ . . .Date: 




FAMILY ROOMFUL OF IDEAS 

(Co mnuetf trvm page 19*0) 

cloth during a sewing session). 
When you assemble shelved doors, 
start by attaching the front strips to 
the shelves, then add the sides and 
finally the fronts. 

Installing the cornice 

The cornice is made in three parts. 
The end sections utilize 14-in. laiiati 
cutoffs from the cabinet hacks, The 
center unit is faced with -Y*-iri, ply- 
wood. A kerf cut along length and at 
ends produces shadow lines for a 



decorative effect. A 4- ft. fluorescent 
lamp with toggle switch and short 
pull chain completes the project. 

Coffee table, stools, day bed 

These pieces are all built using 
sturdy u 4dn. MDO plywood cut and 
assembled as shown in the draw- 
inps. Assembly is with glue and IChJ 
finishing nails; set nailheads and fill 
depressions with wood patch before 
painting- If desired, the stool tops 
can be fitted with a pair of cleats be- 
low and permitted simply to ''float'’ 
in the cube. 

install veneer tape or print and 




Thorogood Gridiron 
bools and shoos are Mr 
built to take the 
roughest lobs in 
Si rid©. Several *, 

styles to choose 
from. All with oil 
tanned leathers _ 
and your choice 
Of genuine Vibrant \ 
of Neoprene soles and heels 
Each pair has buili-ln steel 
shanks and day-long 
cushion-comfort insoles. 

Buy a pah soon and 
discover the value of 
Thorogood Job- Fitted 
Work Shoes made A 

by good old American 
know how- s>SW 



JOB-FITTED BOOTS & SHOES 



SINCE iSfll 



SHOE COMPACT ■ MEHI1ILL WlS b«M 



tack strips of Vi-in. lattice on all ex- 
posed plywood edges to hide plies. 
To finish the units, do this: 

■ Sand, all surfaces smooth, dust off 
and wipe with a tack cloth. 

■ Prime all exposed plywood edges 
with a pigmented shellac such as 
Bin or Enamelac, 

■ Prime-paint all surfaces with a 
white water-base interior enamel 
undercoat er, 

■ Apply color paints of your choice 
or duplicate our blue room using the 
color photos on pages 130 and 131 as 
a pain ting guide. Here Is a list of the 
colors we used; From Pittsburgh 
Paints' DcsignaColor System, blue 
colors (from darkest to lightest) are 
Bachelors Button 144094, Blue 
Manor M3093, Tiny Thistle P2G97 p 
and Sweet Bluettc F209&. Floor is 
Golden White P2S23; orange strip- 
ing is Mikado 1)4211. 



MATERIALS LIST— END CABINETS 
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MATERIALS LIST— SEWING TABLE 
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\n POPULAR MECHANICS 



MULT (FUEL HEATERS 

fCPflJr.'lUiJi? f rQt7\ JJtfQp ISO} 




Oil or gas burner can be mounted (see in- 
set} on MB Solo boiler add-on when exist- 
ing fcssiMuel-type boiler wears out, 

local codes in effect at the time. 

At the time this article went, to 
press, no multifuel furnace or boiler 
had been UL-lintecL Several units 
are currently being tested there and 
L : L engineers have assured me that 
a listing for one will come shortly, 
and with others to follow. They were 
not at liberty to divulge the manu- 
facturers. 

At the moment, there is no 
national program certifying effi- 
ciency ratings on the various multi- 
fuel units. The only figures you have 
to go by are those published by the 
manufacturers— along with the fact 
that a tty uu if tvh rch is listed by t/L or 
approved by the ETL must be at l vast 
75-pet-cent efficient when burning 
oil 

Features to consider 

While researching muttifuel units 
on today's market, we found several 
that have innovative features worth 
a special mention* 

The Hoval Duolyt boiler (cutaway 
shown on page 120), has what the 
maker calls "thermolytic"' heat ex- 
changers. These harmonica-like flue 
passages collect soot during the 
start-up and slow-down phases of 
the heating cycle. As the combus- 
tion chambers are fully fired, soot 
and creosote which have collected 
are burned off by the extremely high 
temperatures. These exchangers 
scrub the exhaust gases clean, al- 
lowing the boiler to be run at higher 
efficiencies (8(3 to R8 percent when a 
unit is oil-fired) and at. cooler stack 




Four-fuel Poly mafic hot-water boiler by 
Franco-Beige generates 120.000 B.T.U.i'hr, 
(oil or gas), 100.000 (coal), SO, 000 (wood). 



temperatures than possible fur con- 
ventional units. 

The Hoval boiler also produces do- 
meHtic hot water in a way that mini- 
mizes lime buildup and scaling. Pri- 
mary boiler water is pumped 
through a coil, which transfers heat 
to a storage tank as required by an 
aquastat. This allows the homeown- 
er to keep the domestic water tem- 
perature below 140“ F,, the point at 
which lime begins to accumulate. 

The special thermostat available 
with Qncida’s wood, ‘oil combination 
furnace (cutaway view of furnace on 
page 1 IS) is another good idea. This 
thermostat tells the homeowner 
which fuel he is burning and will be 
especially helpful in saving file! oil, 
since it indicates when solid fuel 
needs replenishing. 

The Charmaster combination fur- 
nace (see photo above) does not bu rn 
in the same way as most other multi- 
fuel units- Instead, it restricts the 

(Please turn to )9flJ 






MAKE EXTRA 
GASH IN 
SPARE TIME 



^MaHe 

Spline 

^Maple 



This is not n lowly gun. but in woodworkers' 
parlance refers to the use oF a third piece, nr 
spline. La join two pieces of wood together. 
There arc even blind and multiple spline joints 

Fine Wtftxl working mazarine speaks this 
language to nil nr than 100,000 readers— people 
seriously interested in making beautiful things 
out of wood Whether you are an aspiring 
novice or .ill accomplished expert, you'll Find it 
an especially I niormalive magazine, with Finely 
detailed articles about techniques and tools. 
■ na ten a Is and design. It's written by master 
craFtsmen who share their many years of wood- 
working experience. And it's printed on heavy 
paper to withstand years of reference. All back 
Issues ate In print and indexed periodically. 

If you want to become a better Woodworker, 
write for more Information about this 
beautifully illustrated bimonthly magazine. 
Belter yet, send (12.00 Fora one-year subscript* 
(ion (Visa ar Master Charge accepted^, If you’re 
not pleased, well be happy to refund. 



Thttunlnn Ppmi. 
SJ ( h.ir i'h Hill R d 

po Box asj-tiu 

NcMiewn 
Connecticut DS47D 



.Fine 

W^Wxkit ig 



Popular. 



Low- 



Cost 



Mint- 



Dozer 



More efficient rioter power 
anC fiisri manewu Cf .^&i Hty 
for target gardens, snow 
removal, camnleta land- 
scape projects. Up to LG. 
hp. Over 00 gttacli merit? 
inef. all garden toots, dazei 
t>Ude, hydruuhe loader. Fac- 
tory difCtt WVIIVRS. Unique, 
papular, EASILY ftSStMBLtO 
KIT. Odd job and resak Oppor- 
tunities are great, Send no*, t®: 

STRUCK KIT, tmpt. PMUfl.Cedarburg, Wfs. S3tit2 
n C*t*uw showing Grimier trietar Kit construc- 
tion £ OKs (specify MagABltrac or Mini-Doreri 
— Sdtf. 80th Cetalqgi — 7hff. 
n Plans ter fabricating 1 Crawler Tractor Kit 
Prom Ifleal matervata (specify Watnalrac 0r 
Mini-Ddter}— (7-«S. bath Plans- ?lQ,O0[r«- 
fundefl on any jHjrcha«]. 

NAM E — 

ADDRESS 



CITY, STATE, ZIP . 



idemeu rtMMS iwtteih 



New. All- Gear 
MAGNATRAC 
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with a STAR-GLIDE Hi airway Lilt 
ftENlAl-PUR CHASE Program Available 



Any* lei's tafDBBl -Milling alsJuway lirt. Idaal for 
aflqpla wtw- CftnncH Of jlmuid ndi cllmtl sl&irs- 
Faulty ln-9l*(led in lass Itrin 2 hours without 
OBmafllj™ stalr*ay. Puns off houwfwld curwt. 
Cooaae frcf*» DtH u*G or EconcHT^f model*. 





PARKS 12"THICKNESS 
rnnr\j planer 



The PARKS NO. 
95 is a compact, 
modestly priced 
planer with mill 
planer precision 
and rujt Bed ness 
Mm than 40.000 
in use around the 
world. Hfrlte NOW, 
for complete de- 
tails! 



WOODWORKING MACHINE CO. 
ISfil Hnwritam Si „ Cincinnati, Oh 45*23 
Mfr* ef Oueiifr WomfwO'fr'ng '*«•*! i ft S-'nce ’68? J 




po^ CLOCK PARTS 

iflOO s hard Id find ualf lOf antique and modem 
chrem New Wovemenii * T»n » Suppn» 
.- Send lor Uluitr*t#d ClielO? 

nfgj Ovwr Udpig« Frhc* $4.00 

Ir^CLOCK REPAIR CENTER 

D*pi Pm JJfl-'f j*"i*ic* Artful QuMni VPM#t Mr# Yink M*?F 




if Wrn The Kind 
Who Remands 
The Best... 

We've Got 
To Hand It To You 



■ HUT 

sfc TH« 



3-o« I'm Dvi Np*C 44 vIh 



Thu t» Ihe one with tlie smooth working, 
mac hi nod, undercut nesting gifts ( 1 ) that 
can't ilip out 

Thu is Hie one wt|h (ho i emlororn: 

(liiiinge (2) thatprpctitillytslimifialeBsIres^ 

brukage- 

This u ttiu original The first o( Ms hind 
;»nd still (lie best of ll$ hind. CHANNEL 
LOCK. Ek sure you get the real thing. 
Cook lor Ih* irademark on Ihc handle. 

CNSHHtlLOCli, INC . . M^ulrrtif. Pi 1 S 31 S 
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MULTI FUEL HEATERS 

r'Ccof.'nuocJ from paj?a ?97j 

draft to produce a 4- to 6-inch bed of 
charcoal, which not only gets the 
most from the wood fuel, but lets you 
reload less frequently. The Char- 
maater unit also saves you sawing 
and splitting, since the combustion 
chamber accepts unsplit logs up to 
11 inches in diameter and 30 inches 
long* 

Long wood's Du a I fuel furnace 

(photo on page 120) is similar to the 
Charmaster, because the draft is re- 
stricted in an effort to build up a 
deep bed of charcoah In this unit, 
wood and oil (or gas) burn at the 
same time. The manufacturer 
claims that this method allows you 
to heat your home at a ratio of 25 
percent oil to 75 percent wood. Oil or 
gas can also be used exclusively 
when wood-firing the unit is not pos- 
sible. 

For more detailed information on 
what's involved in the actual instal- 
lation of a multifuel unit, see the ar- 
ticle beginning on page 122. PM 



MANUFACTURERS LIST* 

For iv> type* of unit* mad* by a minurirtuw rfrtai in h*y: 

A; MuniruH l0rt*Ohfl-irr 1gni*w 
B Muiiiftjel hrt-wilw better 
Cr Mi/IiIliwI Hl*«rn boihf 
0; SoMd-iupi lumec* iddHMi 
C: icud-r.idl nol-watw fcdd-oc 
IF: Soluj-fUff *1 <i*mi tdd-wi 

American- Energy Merh*|irug Au«x»l Inc (Smipkn Muhi- 
lb*rnn un 4 »), Dapi M. *fl 42 Cr«i#oedi Part Or , Lmrpocf. 
N T 130HB. B. C, 12000, I. F, $2600 
.Vo!**, carp (N*wt*c and Hwel unriei, 1 7 (H Ettt Math Si 
fwrmalujn, Cpnn A. *9715 1*600. 9. tfWO-MSOO 

0. ttPQ; «. 31600 32900 

gh#tn«yi#r Product* inc,, 330? Hgii^ey No 2 Weal, Grand 
Riwdi. Minn W744, A. *i 70>fl»00 
O«nb0 Fufflae* Co., CHw. <rf Northern Mealing. 1707 W*|i 
FouflhSi , Ortrxi n*p.d. Mim 557*4, A. 5i 400-5 1 MO. B. 
J100O-(10». O, 1900 

OK* Coop,. fedut&Ml Part Pino City. Minn 550*3, D. 1*00 

«w 

Doclort Inon Works me [Ruimii Slov*), 2 IMS W(I*I Oood 
Hop* BO . Lirvwv Wit 530*6. D, I7D0 
Tno Oof|>'¥* Co . COJHoy Mien 4BPi«, □. $7» 

F raneo-B#iji Foundn** ol A/iwiu Ine.. n> Pino Si Now 
Ywh, N.V 1 0005: a. 13300. i, 118)0 
J9Hn»on Sytuftnn Int , 7350 North Si . 

MihNMhhw, Wli 532S3. D. 52fl9-iMO 
Kichjipuo Sicjvb Works LW . Box 1 27. L*F(wg*. W.| UQP. 0, 
1400 JMC 

LCrtQwOCKl rurfmoo Carp QiMn, Mg *4*40. Jt. JS000- 
%22BO 

MDTiiHcn flarign and H«4£or. O.v pf Mollooiy* bon Rang* 
Oo . B oovih Q*m, Wl* 53910: D. $3« *r y} up. 

National S«W* WotHo inc (Thonrn? ConlrrjJ unflij. Bon (HO. 

COOlMhJ N V. 12043: D, (, SgoO-HWO 
Onaipp Moblpr Co. |nc. Owd*. NT 134?l. A. 11*00 
32000 

Powimolic Inc , 2 D 0 Q EUlnnem Btvd , rinlubuo Md 2 i& 4 fl 
A, itTOO. 

flam Tom*, B njcMt Mo 04W1, E. »S5 
Rfiawav Manulucloring Qn 0ai 103, HornBCinbi^g Vo 
22001. A, 11 50043200. B. 11000-14400 
Sh»fiflnd 04 h MprvfKbunng Oo Inc Wo* S3D. H,i i nunLiuig, 
Vi 22001, Q.H23 

Sam Darmlc Co Ing fkg-. liiyi Monlpobpr VI 05609 A. 

13000-13000. 0, 31300-32300 
SuOurtmn Minxira during Co.. Bw 309 Dayton, Taw 37321, 
0. UW-lSiTl 

Tafcbgn Corp (NS Tvm unnai. Conway, Map* Qi 34 i, fl, 
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BUILD YOUR OWN LASER 977 

It's btfauTifLfUt's wild it's e*otn. it's unique The Laser 917 (sa serious 
spaaing machine you have the inward price uf knowing you 
drive e distinctive automobile Pride too, because you are its builder, ns 
creator That pride wiJi swefijuST a mUe Sir. every time you and yotjr 

car are admired -often 

Obviously the User is a styling achievement hut rf's also a performance 
automobile The aerodynamics of the Laser produce eitce.'leni higr; 
speed characteristics A low center of gravity gives you exceirmt Staoifjry 

and cornering. 

!T>e User ?f7 rs engineered to bolt eaviy to an unmodified full Jengtn 
VW lencept Super 8eede|i or Ka-rmanmGhia chases 



LASER 
TECHNICAL 
ENGINEERING 
: p MANUAL £ 

CONSTRUCTION GUIDE 



Ou< necrinKaJ manual Japen sue- 
3?"' k |5‘'| tj jam packed with over SKi 3 " k 5 ’ 
photos of every assembly srep. /msd 
anciLdccr ,ii a compJrtr packing Iric jhovVing 
every UEtle part thal tames wrth [He 
kit and 1 all p.i>t numbers >21 SO ^fteluntJablc 
wiih kit purchase I 

A *Eiite < ~Enterpnaes, i ‘lnf:- 
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^Elite ^Enterprises^nc 



&v0 east Third Street, Cokatn, mn 5-5371 



S \ :>•:> l.jner s: ! t: r..liir Hrevhure Dmermg JnrormjTFpn anti Prtte Let 
Full Pjck |itelL-*k^able w-lh Kit PkiTthas-El t_ji«r 7r7 Ceijf 



Brtschure, oraeririo inr-ur^nor', Puce usr. Technical EVi$>>-ir*ring Manual 
ntf CcriHfueiion Guide. Dealer i r.icirnarmn. Sor«d Cainr Ch*rr and 



*nd Coriswjaiwi Guide 
Meial Hake Color Chart 
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ORDERING INFO, kfxd C^eck nr Money Ometsrcnarge id theie credit cards 

.■Visa a Matter tlwge r OmmCJufi l: American £ jpre^s 
Accckjnt NurhDer fapiratlgn Date 



. l or same day shipment or ml padt 



CALL TOLL FREE 1-800 -328 -8898 





HOW TO ESCAPE A TRAPPED CAR 

from page 108} 

to the other. And many are good for 
only 8 or 10 seconds, The beat strat- 
egy for engine fires is to “double 
team" the blaze with two persona 
fighting it with extinguishers from 
opposite aides. 

If the fire is in one of “our flimsy 
gas tanks " as Dr. William Hadden* 
an insurance industry safety expert 
says, then you have a lot less time to 
act. An explosion may come at any 
instant. So don't fight it— GHO, 
Gas-tank fires, when just starting, 
been quenched with exlin^ 
guishers. But experts don't advise 
trying. " I wouldn't tackle a gas-tan k 
fire with an extinguisher,' 1 Paul Sa* 
win says. Your best hope: Firemen 
will arrive with foam, which doex 
work. 



great splash. The explosion of water 
did what a man with a baseball bat 
couldrYt have done easily: It 

smashed the windshield in. 

The car went down and landed on 
its top, then fell on its side. “I 
couldn't open the door,” Ze Under 
says. Luckily, he got the opposite 
door open just as three divers ar- 
rived to rescue him, 

"it's nothing you ever want to 
have happen to you, 1 ' he says. 

But just in case* here are some 
guidelines; 

The most important thing to re- 
member is; Moat cars float. Every- 
one knows that Volkswagens do, bu t 
in a series of tests for the Red Cross 
and the Michigan State Police, Prof. 
Bernard Kuhn of Eastern Kentucky 
University found many others do, 
too. And they usually — although 
not always — float right side up. 
Some stay afloat for a m inute or two, 
a few even longer. Kuhn found that 
some cars may take eight minutes to 
sink a mere 12 feet. 

So your best strategy is: Get out 
the windows, sunroof, deck or hatch 
as soon as possible. Don't try to open 
doors. Water outside locks them 
shut when it rises a mere 18 inches 
above the sills. If you could open the 
door, your car would fill a lot faster. 



Miami's Ed Zelinder has found 
cars on their tops, deep in mud, and 
even standing on their radiators, 
But in 85 percent of all cases* Prof. 
Kuhn found, even cars that enter 
the water on their sides, or in roll- 
overs, actually flip right side up be- 
fore sinking. 

But suppose you can't ejicape be- 
fore your car sinks. What happens? 

Water comes in through cable 
channels and control passages. The 
car Alls more slowly if windows are 
closed. As it settles, it tilts toward 
the engine at about a 60 percent 
slant. An air bubble often forms and 
may, at this point, travel to the back 
or trunk, in a front-engine car. 

On the way down, if possible, turn 
your lights on. They may help 
searchers locate you. 

The car now hits the bottom. Oft- 
en, it will settle on four wheels, right 
side up. As it levels off, the air bub- 
ble may return from the trunk or 
rear window area. There have been 
cases where this air kept people 
alive 20 to 30 minutes until rescuers 
could get to them. 

But even if there are no rescuers, 
you may now find it easy to open a 
door (as water fills the car and 
equalizes pressure), and swim up to 
safety, PM 



Your car plunges in water 

Officer Ed Zelinder of Florida's 
Dade County Sheriffs underwater 
rescue squad once drove a car into a 
river at 40 mph to see what would 
happen, 

"I thought it would be like landing 
on a featherbed/' he says. 

He was wrong, “It was like hitting 
concrete/’ he recalls. There was a 




Elmer's 

Carpenter's Wood Glue. 
How the pros make it 



Grab* ifMtfMitly, 



Even do-it-yourseHers can do it like 
pros with Elmers' Carpenter's 'Wood Glue 
Its specially made to pene irate both 
hard and soil woods, grabs instantly, yet 
you can still realign the joint before n sets 
After drying it forms a heat and water 
re&sta nr bond that s stronger than the 
wood itself 

Elmer s Carpenter s Vtood Glue is 
also sandable. pamiableand resistant to 
gumming. What's more, its solvenl -free 
non-toxic* formula quickly washes oft 
hands and wood with water 

Now what could be easier Ihan thaP 

For plans of the Elmer's Dollhouse please send $2 00 >n check 
or money order [no cash or stamps] to Elmers 

Dollhouse. RO Box 1ST. 

|PHp Milliard. OH 43026 Allow MF 

up io 6 weeks for delivery 

||l liailUTin 

1 1 li t 

Elmer's. When results count. 
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PM P^ns Library Log Splitter 

Box 1014, Radio City Station M,Y„ N.Y. 10019 

Please sand complete plans and instructions, I enclose a check or 

m.o tor $8.95. Make check payable to Popular Mechanics. 



SAVE YOUR BACK 
All SA ME SOME 
MONEY. 



as you split firewood the 
easy way with POPULAR 
MECHANICS great new 
log splitter You build it 
yourself and then sit back 
to reap the rewards of a 
roaring fire. The rig on this 
hydraulically operated log 
splitter exerts some 
10,000 lbs. of pressure 
and will easily split 2 ft 
lengths of maple and ash 
logs 12 to 14 inches in 
diameter. With an I beam 
backbone, double acting 
hydraulic cylinder, control 
valve oil filter. 3 hp gaso- 
line engine and more 
features, you'll find this 
log splitter a delighi to 
build and a pleasure to 
use. And, you'll save your 
back from aching as well 
as saving money by split- 
ting that wood yourself. 

So, have some more time 
lo enjoy the warmth from 
your fireplace. Send for 
complete plans and step 
by step instructions now. 
Just SB. 95 
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hcjsc allow a-* wfnS.'. fo* dftllwy. 

Popular 1 Mechanics is a Publication ol Hear&t Magazines, a Division ol THE HE^RST CORPORATION 



ELECTRIC CARS 

iQgntiny&i} tfom_ page ^Sj 

The $4509 Comrmita-Car is the lat- 
est version of a design that was once 
marketed by Sebring-Van guard of 
Florida as the Citicar {See PM Own- 
rife Report: Electric Cora, Pag* 90, 
March p 77). Now the Commuta-Car 
occupies a place among General En- 
gines' product line of electric mo- 
p-eds, bike motors and scooters. It is 
a two-seater built from the ground 
up as an electric car, It + 9 not a eon- 
version to electric using an existing 
body and chassis. 

Obviously, electric vehicles are 
not touring cars-They are designed 
for urban-suburban use: that is, for 
short trips. Which is okay. Most of us 
are fthorLtrtppers, 

*' Short -range, multistop urban 
driving is the type of driving most of 
us do,” says Edward A. Campbell, 
executive secretary of the Electric 
Vehicle Council, 

But before you rush to place an or- 
der for an electric car,, there are sev- 
eral facts you should be aware of. 
You may decide it's best to wait un- 
til more electrics are off the drawing 
boards and on the road. 

Lack of service facilities is one of 
the main drawbacks of present-day 
electric- vehicle ownership. Those in 
the industry are quick to point this 
out. 

Few dealers 

Says Campbell: “The attitude of 
most of us in the electric- vehicle in- 
dustry is that use of electric vehi- 
cleft, for the time being, should be 
confined to a sheltered environ- 
ment: that is, to fleets having motor 
pool s whe re elec t ric compo ne n t s c an 
be serviced. At this moment* we 
don't encourage private individuals 
to purchase electric vehicles unless 
they are handy, since few dealers 
are available to provide services.” 

Says Bill F. Bales,, vice-president 
of marketing for Jet industries Inc. 
of Austin, Tex,, one of the largest 
manufacturers of electric vehicles: 
“Qur customers are commercial 
fleet operators. The only exception 
is if a private party buys a ear 
through one of our distributors 
where servicing can be per- 
formed.” 

Jet Industries has one distributor 
In Los Angeles, one in San Francisco 
and one in St* Louis — not exactly a 
GM-aize organ ization. Bales* father, 
William L., who founded Jet Indus- 
tries, was one of the first electric- 
golf-cart manufacturers. In I960, he 
sold his electrie-golf-cart company, 
Tri- Power Corp., which had manu- 
factured 40 t 00i) golf carts and indus- 
trial vehicles in the 1950s. He then 



started the Chapparal Snowmobile 
Co., which was acid in 1970. Then, in 
1971, he started Jet Industries. 

The U,S. General Accounting Of- 
fice (GAO) agrees with Campbell and 
Bales. “Today's electric vehicles 
need to be placed in controlled envi- 
ronments where failures due to 
their relative immature state of 
technology will not adversely reflect 
on the in herent potential of the elec- 
tric-vehicle concept,” says a GAO re- 
port. 

GAO also points out that a new 
electric vehicle costs “substantial- 
ly” more than an average new con- 
ventional ear. For instance, Jet In- 
dustries presently makes four van 
models, without airconditioning, 
and will soon manufacture another 
van and a four- passenger sedan, 
without airconditioning. The price 
of the least expensive van is $9900. 
The price of the most expensive van 
is $16,500. The price of the sedan will 
be about $13,500. 

One reason for this higher cost is 
that electric vehicles are not mass- 
produced. Another reason is that 
most electric-vehicle manufacturers 
buy bodies from conventional auto- 
mobile manufacturers. Bodies for 
the four van models made by Jet In- 
dustries are supplied by Chrysler 
Corp, and Fuji of Japan. The sedan 
that the company is planning to 
manufacture is a Dodge Omni 024. 

In many eases, the vehicles elec- 
tric-car manufacturers buy to con- 
vert come complete with internal 
combustion engines. An electric ve- 



by Michael Lamm 

WEST COAST EDITOR 

EiiH Willems invited me over so drive his electric 
Datsun one sunny afternoon last June 
It lakes no special training io drive an eiectric 
car, but you do develop a Certain knack within a 
lew blocks. ,J On level ground, get out of low- 
gear as quickly as possible. ' Bril told me. This i 
did, shifting to second after a short power burst 
Under hard acceleration, the polse-widlh- 
trtoduMed controller lets out a toud whistle, 
which I personally found distracting, But other 
drivers -might enjoy it. It's louder than a turbo- 
charger but in the same vein. 

The converted Dpi sun accelerates with ade- 
quate briskness for alt but the lightest situa- 
tions Within a few minutes, I teamed how to 
enter busy thoroughfares. There's no problem 
keeping up with stop-and-go traffic. At red 
lights, everything shuts down — no waste ot en- 
engy at atl. Nothing "idles." Then when the sig- 
nal turns green, down goes the accelerator and 
off goes the car — very smoothly, without clicks 
and jerks I've noticed in other electrics. 

The Williams car cruises effortlessly in town 
at 4D mph Bill has driven 55 on the freeway. 
The electric has a normal range of 40 mites 
when used around town. 

I found the electric Datum's worst enemy to 



hide manufacturer has to pull the 
guts out of the vehicle and sell the 
engine back to the car manufactur- 
er, to another company or to a pri- 
vate party. 

Wiring in the vehicle has to be re- 
vamped to handle the electric motor, 
speed controller and, sometimes, an 
on-board battery charger, (Some 
models are recharged with a eon- 
sole-type battery charger that is not 
integrated into the vehicle,) Drive 
trains that come with the original 
cars have to be regeared so gearing 
dovetails with the torque of electric 
motors. 

As you can imagine, these modifi- 
cations run up the cost. And initial 
Cost is only one economic factor that 
has to be weighed. Another is the 
cost of replacement batteries. 

Battery tost high 

Batteries have an average life of 
30 to 36 months. Each battery costs 
between $49 and $70. Smaller-model 
vehicles use approximately 17 bat- 
teries, Larger models use about 24 
batteries. Replacement batteries 
can cost an owner from $680 to $1440 
every 39 to 36 months. 

Furthermore, although the 
chance of major-component failure 
is slim if the car is serviced regular- 
ly, replacement parts are expensive 
if a major breakdown occurs. 

To give you an idea of the type of 
regular servicing an electric vehicle 
requires, the following is what Jet 
Industries recommends for the d,c. 

(Please turn to priijrft 



be hills M ltd grade s — Ida se normal in city driv- 
ing— offer no great challenge, although I did 
find myself speeding up or downshifting to third 
several times. On om partly Early steep hilt 
during our photo session. Bill needed to use 
second, Again, it's just a matter of teaming the 
car a capabilities and then compensating The 
transmission makes this vehicle much irons 
flexible 

Ail in alt, l came away from my drive with 
nothing but admiration for the car and its coo- 
stnictcw. tt's a beautifully neat clean conver- 
sion — wry professional. It costs about a pern 
ny a mne to run it. An overnight charge always 
leaves the batteries topped up. 

Bill Williams commutes 12 miles a day to 
and from Hewlett-Packard. So, for bis pur- 
poses, it s a perfect blend of economy, utility, 
performance and hobby. And never again- will 
'fie ravei to wait on gas lines. 



SPECIFICATIONS- ELECTRIC CAR 

Molgr General Electnc 30-rip (d.-t.) 2CM77 air-Crat! 
siAH&r cierwrator (with shunt Held) Aboui S300. 

Pcws-r; 72 volts (12 fi-volt ?44AH Trajan baHSpn^sJ 
About $7C# 

Controller: 40l>ffTip.,'72-voE! iCi'trarai^or, pulss- 
width-mqdulaled;' includes fegertoraiive broking 
and fiew cermet About SaDO 

Vehicle weight: 2WQ pounds 

Range 4tJ miles >n city Stop-and^d Lraffic. 

Speed: 40 mpfi crurse. 55 mpn max 



What if s ilka to drive the Williams homebuilt electric 
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The Camel World of satisfaction 
comes to low tar smoking. 

This is where it all started. Camel quality, 
now in a rich tasting Camel blend for smooth, 
tow lar smoking. Carnet Lights brings the 
solution lo taste in low tar. 



Disc 
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Warning The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Volk Health 
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FREE CAREER BOOKLET 



36 Ways To 
Help You Qualify 
For The Job You Want 

Send for a Free Career Booklet , and find out what Career Training in the field of your 
choice can do for you— with no obligation to buy anything, now or ever. 



A T HOME, in your Apart; time, you can now earn the 
College Degree, Career Diploma, or Career 
Certificate that you may need at thia time to help you 
qualify for the job you want, And you are invited to find 
out everything you need to know about the Career 
Program of your choice—* with no obligation to buy 
anything, now or ever, 

J List check the Career Program that interests you most 
on the attached postpaid card. My return mail, you will 
receive a free career booklet with facts on the Program 
you have selected. 

Your free booklet will also include information on 
employment opportunities far the career field of your 
choice, as reported by the U.S. Bureau of Labor Statistics 
in the Occupational Outltrok Handbook for 1976-1977. 



In addition, you will receive a free “Demonstration 
Lesson" that also lets you see for yourself why 

S etting the career training you need most may now 
e easier than you think. 

When students enroll in these programs, their 
Lessons and career training materials are delivered to 
their homes— and each lesson includes art “Open 
Book" exam. As the students complete their lessons, 
they mail hack each exam for review. Correct 
answers are checked off, and students are told how 
to correct their wrong answers. Then the graded 
papers are returned to the students by mail. This 
kind of “Open Book” testing— which allows you to 
concentrate on learning instead of worrying about 
grades — has proven so successful for adults it is now 
used in many colleges. 

In short, your free “Demonstration Lesson” will 
allow you to see for yourself why graduates report 
that they enjoyed independent study for these three 
reasons; the freedom to learn at your own pace, in 
the privacy of your own. home; the convenience of 
choosing your own study hours; and the opportunity 
to move ahead a Step at a time, lesson after lesson, 
until you have earned the College Degree, Career 
Diploma, or Career Certificate that you may need at 
this time to help you qualify for the job you want. 



If postpaid card is missing, nml your nsmo and address to; 

FREE CAREER BOOKLET 

Center lor Degree Studies * ICS * tnlemilienaf Correspondence School i 

SCRANTON, PENNSYLVANIA 18515 



The Center for Degree Studies is Accredited by the 
Commission on Higher Education for the Middle State* 
Association of Colleges and Schools— and authorized by 
the Department of Education for the Commonwealth of 
Pennsylvania to award College Degrees that afford you 
recognition as an Associate in Specialized Business or 
Technology. You are eligible for enrollment in the 
Center— no matter which City or State you now reside 
in— if you have a High School Diploma or Equivalent. 

ICS ia an Accredited Member of the National Homs 
Study Council, and authorized to provide career training 
leading to Career Diplomas and Career Certificates, 

Thus, while it's not possible for ICS or any other 
reputable college or school to guarantee jobs to its 
graduates— and employment opportunities differ from 
company to company and city to city— you will get the 
same high quality of training that ICS has been noted 
for since 1890. So students can enroll with confidence in 
ICS, secure in the knowledge that ICR ia here to help 
them prepare for the career field of their choice— no 
matter which Career Program they select . . , regardless 
of past e h perienpe 

* 

When you receive your free career booklet and 
free “Demonstration Lesson” in the mail, you may 
want to show them to your employer. Please feel 
free to do so. You may also want to advise your 
employer that the ICS Industrial Training Division 
has special training programs and relationships with 
more than 3,000 companies, unions, and government 
agencies across the country — including corporations 
like Union Carbide, International Paper, 3M, 
Bethlehem Steel. U,S, Steel, etc. And note that if you 
decide to enroll in the Career Program of ynur 
choice— if you wish, your employer will be kept 
informed of your progress — so that your employer 

can batter evaluate ynur effort and amhLtinn Khould 

you be in line for a better job, or an increase in 
salary, etc. 



In short, the attached postpaid card offers 36 Career 
Programs designed to help you qualify for the job you want. 
And you can find out what the Career Program of your 
choice can do for you— with no obligation to buy anything 
now or ever. 

So just lake a moment to check your Career Program, 

Fill in your name and address, And mail the card today. 

Your Free Career Booklet and Free “Demonstration 
tjeHHcni” will be mailed to you promptly. 



MAIL THE ATTACHED CARD • NO SALESMAN WILL CALL 
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You Can Build This 
Clock! 

We make it easy! 

ThCvsanefs Craii 
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ELECTRIC CARS 

{Gontimjeti it am page 202 ) 

electric motor of the Model 6(10 Elec- 
tra Van. 

■ Replace bearings every few 

years. 

a Cheek insulation roaiatance peri- 
odically. 

9 Cheek brush condition periodi- 
cally, Replace worn brushes. 

■ Cheek commutator runout peri- 
odically, undercutting mica when 
commutator wear results in flush or 
protruding mica. 

■ Clean the interior and exterior of 
the motor periodically. 

Those having service facilities 
have no trouble maintaining elec- 
tric vehicles. That f s one reason why 
more electric vehicles are beginning 
to appear in fleet use. 

For example, the U.S, Postal Ser- 
vice elec trie- vehicle fleet presently 
consists of 380 units. Other electric- 
vehicle fleets include American 
Telephone and Telegraph Co., 45 
electric- powered Jeeps and GMC 
models; Tennessee Valley Authori- 
ty. U> electric Volkswagen a; the 
Long Island Lighting Co., 47 vans 
manufactured by Jet Industries; 
and General Telephone and Elec- 
tronics, 75 vehicles manufactured 
by Jet Industries. 

Range stilt a problem 

Another drawback to present-day 
electric vehicles is their limited 
range between battery chargings. 
There is no sign of an imminent 
breakthrough in technology that 
would permit electric vehicles to ex- 
tend this range, generally conceded 
to be 40 to 45 miles. 

Lead-acid batteries have been the 
main energy source. Although bat- 
tery technology is progressing, it is 
slow. For instance, ESB Corp. of 
Philadelphia, Pa., has developed an 
advanced lead-acid battery, now be- 
ing tested, which increases the aver- 
age range by about 30 percent. 

Lead-acid batteries will probably 
continue to be the main electric-ve- 
hicle energy source for the foresee- 
able future. Other batteries have 
more range, but serious drawbacks. 

Consider the zinc-nickel oxide bat- 
tery. It affords two to three times 
the performance capability of a lead- 
acid battery. However, according to 
the General Motors Research and 
Development Laboratory in War- 
ren, Mich., "'Current estimated 
prices of zinc-nickel oxide batteries 
are considerably higher than lead- 
acid batteries and, at present, they 
have a comparatively shorter life,' T 

Still, GM is optimistic about the 
zinc-nickel oxide battery and is tar- 
geting the mid-l$805 for the in- 



troduction of its first model. 

There has been mention, recently, 
of using photovoltaic cells to power 
electric vehicles* to which Dr. Brown 
Williams of the RCA Research Labo- 
ratory in Princeton, N J,, says: "No 
chance," 

A photocell is a wafer-thin, three- 
to four-inch plate {or “cell 11 ) that is 
sliced from a chemically treated sili- 
cone crystal. When exposed to light, 
it gives off minute amounts of di- 
rect-current electricity. Dr, Wil- 
liams, an expert in photovoltaic-cell 
technology, says, “The amount of 
photocells needed to power a vehicle 
wouldn’t fit on the car roof. 1 ' 

Although electric cars driven by 
photocell-made electricity aren’t 
likely, hybrid electric cars may soon 
make an appearance in the United 
States. A hybrid is an electric vehi- 
cle with an "alternative” fuel. 

The most common hybrid combi* 
nations are battery-gasoline and 
battery-diesel. In Italy, for instance, 
a hybrid bus made by Fiat is being 
tested. The six-cylinder direct-injec- 
tion diesel engine is turned off in 
emission-congested areas, allowing 
the vehicle to run on batteries. 

A system called regenerative 
braking is another advance being 
worked on. Its purpose is to permit 
an electric vehicle to extend its bat- 
tery-powered range. 

Regenerative braking uses the ki- 
netic energy generated when vehi- 
cle brakes are applied. In one ver- 
sion, the kinetic energy is applied to 
a motor-generator The energy la 
converted to electricity which is 
used to charge batteries as the car is 
being driven. This extends the mile- 
age range by at least 10 percent. 

In another version of regenera- 
tive braking, energy generated by 
braking is recovered through a fly- 
wheel mechanism. This mechanical 
energy is then converted to en- 

ergy and returned to the batteries. 

Now that you have an update of 
facts about electric vehicles, you 
have to decide for yourself to buy 
one ready-made now, wait until lat- 
er in the f 80s, or remove the power 
train of a conventional car and build 
one on your own. wt 

BUILD YOUR OWN ELECTRIC 

fCgfinni/eq 1 from gggg g7J 1 

Volkswagen trsnsaxle. and (heref ore re- 
quired custom machining lo fit I fie cuirent 
Datsun lransnussiori. I considered retaining 
the lour-speed transmission (plus reverse) a 
must, nqt only for flexibility, but aiso lor l he 
efficiency several (Onward gear ratios (3.757, 
2.169, 1,404 and 1). 

As this adaptation progressed, I still had 
plenty (o do. Procuring and.'pr buHding parts 

f^ease rum to page 2 TGJ 
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other Nature is quite capable of delivering weather no shingle can stand up to. So 
it comes as no surprise that a severe storm destroyed the original wooden shingles 
jsed to roof a Houston neighborhood. 

while we're not guaranteeing we'll stand up to this horrendous weather any better than 
wod, we do think they've chosen the right brand of asphalt shingles to reroor their homes, 
imberlinef the number one selling asphalt shingles of their kind. 

They bear an uncanny resemblance to wood. But their real beauty lies in their superb 
strength and durability.* Timberl ine shingles have a ceramic baked, granular surface that re- 
iists fire and blocks the harmful ultra violet rays that eat away even the best of roofs. They're 
also composed of the highest qualify, scientifically refined asphalt. So they repel water. 

And Timberline shingles have a self-sealing agent that works with the sun to form a wind 
esistant one piece roof So your investment won't blow away. 

To find out more about Timberline shingles, get in touch with your nearest GAF dealer 
Tough the Yellow Pages. Or call toll free 800-223-0344, in New York call 800-442-8169.’ 

If you put anything other than Timberline on your roof, T I MIRED I IUE 

'ou may be wasting your time. Not to mention your money. I IHIBHCUNB 

ASPHALT ROOFING 

On top of the industry. 

GAF L4lM*sv*\jf!.jr \ Ah fnl'S '- 1 •^lejsOlo’ spsi 1 *?' ill?, r ' co/eroge on t •■‘oemne Mis wo 1 '.^ -S QvtMab <• , 

*e Oy wwing to tneCftf Corporation. Buitdmg ftoducts, Dept T979, flo* I i?i,todoCify Stos ion, New YotK Kttll hn jiAeiropoiiECin ruv oreocail 1212) SSS-TWDQ, e*i BQ27 









Is your fireplace 
draining heat from 
your house? 

Dramatically cut heating bills by 
half or more . , and guarantee 
your family's comfort in a power 
outage or fuel shortage. 

Return your investment in IVa to 3 years! 



THE RMOG RATE Glass Door Fireplace Furnace 
inserts substantially reduce the loss of warm room 
air up yourchimnay, recapture the heal, and return it 
to your home in a continuous natural How- Designed 
tor high performance , . . they work wel I even without 
auxiliary blowers! 

New THEPMOSHIELD Heal Amplifier Panel in 
creases convective heat by 15% to 20% over 
previous models, With an auxiliary blower, heat 
outputs up to 1 00,000 BTU per hour are possible . „ „ 
more than enough to heal a house 1 





* U.L Tested arrd Listed. * Welded construction 

* Stainless Steel heal exchanger tubes guaranteed 
aprnst burnout + , . should 'last a lifetime ! 

* ‘Picture Window' glass doors stay cleaner, cooler. 

* Installs easily. No construction needed. 



Here's how 
It works! 



Performance & Satisfaction 
are Money "Back Guaranteed 

TKornfirvr'O ate* P 841 ^ 

f IClHlUbnAl t 27K H Filrvitw. Si. Paul, MN 451&4 



WU TULL FREE l-JJ0B-32fi-D0fl2 
or wrllB l«jty far TREE puigr 
BrwlwjfB, ptHbrnrance d >ri a 
nw-tiHirdtr 



$5 1979 TCP, ST PAUL HN SS1 13. ALL HlQHt$ RESERVED 
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49^1 ■ On Dash 

Digital Clock 
* ,M " Elapsed Timer 

LED. DISPLAYS % Hiqh. recording 
hofh LOCAL and ELAKED TIME in 
I tours, Minutfr and Seconds. 

* Perfect for Car, Truck, Van, 
Boat. RV or Trailer. 

* Large digit OFFER DISPLAY 
shows LOCAL TIME 

* Large digit LOWER DISPLAY 
records ELAPSED TIME for rallies or 
trips UP TO 24 HOURS _ 
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12 Hiiur Clock 
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BUILD YOUR OWN ELECTRIC 

(ConfjntrecJ from paye 208} 

tor the interior and motor compartment pro- 
gressed week by week as i visited electronic 
surplus parts dealers and else purchased 
parts from other EAA members. The interior 
was modified lo contain a 1 2-volf-hour meter, 
controller temperature gauge, electronic ac- 
celerator fool pedal and a central metering 
panel tor selective monitoring of all desired 
voltages and currents (propulsion and auxil- 
iary batteries, motor armature and field). Two 
battery chargers were also built, one 12-volt 
and one 72-vott, to t>e able to keep the al- 
ready installed batteries charged whrie the 
rest of (he car gradually came together. 

Following completion of the interior, I com 
centrated on preparations beneath toe hood 
(motor compartment) for installation ol the 
new transmission’ and electric motor. 

From the onsei of thrs conversion project I 
knew that I wanted to incorporate smooth 
electronic control lor delivering battery power 
(O the electric motor This is why I pabenlly 
waited and worked with Frank Willey, ang! ti- 
er EAA member, for completion ol his final 
design ol a putse-width-moduleted control- 
ler. Frank, a retired Lockheed electocal engi- 
neer. had been perfecting his controller de- 
sign for over fwe years as technological im- 
provements became available, The control- 
ler is rated for 400 amps at d.c, voltage from 
36 to over 120 volts — ideal for Iho Datsun. 

Meanwhile, Bob Stem fold finished the 
transmission adopter plate It look only about 
one week to link up 1 he clutch, adaptor place, 
electric motor and transmission end install 
them in the car. Patience dominated as work 
conti nued with i nstaitalion ol two V 2-voK cool- 
ing fans — one to cool too 2CM77 main otoc- 
trie motor and one to cool the controller. Than 
a mount rig surface was made tor the moot 
compartment components (like toe control- 
ler}, This mounting surface was made tiom 
Vi-inch clear plastic so you ban see the elec- 
tric motor and related components beneath 
the surlace A display light was also installed 
to provide good visibility ibeneato toe mount- 
ing surface. The controller cover was also 
made from clear plastic to show the beaulilul 
22-inch-long heal sink and 24 power IransiS 
tors Nothing was to be hidden 

The controller and remaining components 
(iwo 4GQ‘-arnp, and two 15-amp shunts for 
the interior meters, special T4CQ0-mfd.'1QC- 
vel! capacitor, and terminal stops) were then 
carefully installed on toe mounting. 

Approximately 1200 hours and £1570 
were spent before I was ready at last to see if 
the now Datsun would actually run All indi- 
vidual systems had each been thoroughly 
tested by Ihemselves, Du! nol together. 
"Whet il it blows up. catches tire or. even 
worse, does nothing?" t thought, 

I turned on I he ignition and gently pressed 
down on me electronic accelerator, applying 
power to the controller and main electric 
drive motor, 1 heard a beautiful whine as I 
excitedly gave it more ihrottin and the motor 
increased its rpm I shitted into firs-t gear and 
again gently pressed on the accelerator 

Whal a triumphant feeling as Ihe car 
smoothly moved forward and I found myself 
driving down the street for the tirst lime with- 
oul gasoline power" I had accomplished what 
many people had said was ve^y foolish or 
impossible. Today these same people wish 
that they, loo, had an alternative to the gaso- 
line-powered automobile. Wi 
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Turn Mra mrae Into Earn $5 TO $8 anHOM 
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Sharp- 



Sharpen Saws 

garden and shop tools 
for home and industry 

Start Earning FAST— No Experience Necessary. 

With Sharp- All it's easy to start, ynur own 
business. No selling in involved, no inventory. 

People hrin£ in their work... you take in year 
round CASH Profits find keep 9(k out of every 
dollar you earn, Work sparetime or fulltime 
right at home in your garage, basement or tool 
shed, Work thd hours you want — FREE Book 
tells how to start your own business even while 
working at your regular job. 

Big PROFITS In Sharpening. 

Every home and business has saws and tools that need 
periodic sharpening. There's plenty of business waiting 
for the man whn can sharpen saws, planer knives, jointer 
hlades, wood chisels, scissors, pin king shears, snips, lawn- 
mowers, axes and other garden, shop and home tools. 
Sharp-All does A LL these jobs and more . . , quickly, and 
at a big profit. You will be sharpening headquarters for 
carpenters, builders, lumberyards, factories, home work- 
shops and hobbyists . , , hundreds of jobs right in your 
own neighborh<x>d. 



There is NO OBLIGATION and 
NO SALESMAN Will Call! ~ 



ACT MOW! 

Coupon 

Brings 

Full Details! 



SEND FOR FREE FACTS TODAY! 

Vvu risk nothing' by ltetptiD| tbit Otfbf to see hfiW easily you 
cm turn your ipcn lima into ftir CASH Profit! with your o«m 
Complete Sharperonf Shop. Send coupon or 
mail postcard tot full detail! an our exclusion 

30 Day FREE Trial Offer! 

FREE Booklet gives full details — 

Our Free Book tails 
how to start a profit- 
flblo, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 



0 ELS AW SHARP-ALL Co., 710T Field Bldg., K.C., MO 64111 





No Obligation , + . No Salesman 



B ELS AW SHARP-ALL CO. lUffl 
71 OT Field Bldg.. 1 1 

Kansas City, MO 64111 

Please send my FREE copy of your book 
"Lifetime Security" and full details on 
your 30-Day Free Trial Offer! 
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FREE BLUEPRINTS and TRIAL LESSON 

—for your greater success in Building 

Beginners, craftsmen, even foremen and 
superintendents,, have sent for (bejefree 
blueprints and trial lesson in Flan Reading 
as a means of trying out Chicago Tech s 
home-study Builders training, beam how 
you can master Flan Readings Estimat- 
ing— and the practical details of all types 
Of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE— see how you* too can pre- 
pare for a better job— higher income, or 
start your own contracting business, 

* pm One toll FHf i (» hrs.) 

CHICAGO TECH /School for Bulgers 

2003 S- Michigan Avenue, Chicago, h 1 . 606 1 fi 



1 CHICAGO Tf CtofidKwl (Of Build*** 
Peat, PM ' l Q9 £000 S. U icNwn Av «., 
Chicw, m, ■60616 



Veterans 
Check,—, 
Here □ 



PImm mall me a Free Trial Lesson. Blueprints 
and Builders Catalog, t understand th 3 r e Is no 
ubliBatran— no talesmen will call. 
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WE DARE YOU TO COMPARE! 

VillfMII OFFERS YDU MOftF 



DO-IT-YOURSELF DISASTER 

(Continued from pane 89) 

rushing downriver pushed me 
southward, closer to the other ves- 
sel, l increased speed to improve 
rudder control, sprinted to the helm 
and mode a hard turn to starboard, 
upriver. The other ship blasted me 
with one long and several short horn 
signals. It was close enough now so 
that 1 could have hollered to the 
crew. But the huge ship looked de- 
serted and ghostly, l froze for the 
collision. Frank jumped in front of 
me w ith his camera, “What do I do?" 
I asked him. 

'‘You moved, your mouth," he 
said. 

Then, without a sound, the image 
of the other ship began to shimmer, 
Its lines blurred, Portions of it disap- 
peared, Tt was the computer's w ay of 
saying, “You lose." But the circuits 
were forgiving. In another instant, 
the ship had slipped behind us as if 
there had been no disaster. The har- 
bor scene returned to normal. 

Like many modern simulators, 
the Kings Point facility has a serious 
training mission — to take men and 
simulated machine through poten- 
tial disasters and to reveal how to 
avoid the disasters. 

In one program, for instance, 
tanker crews practiced approaches 
to and departures from Valdez, 
Alaska, southern terminus of the 
Alaskan pipeline. None of the class 
had ever navigated the windy 
mountain-guarded Valdez narrows. 
But in the course of a week on Long 
Island, they experienced 18 differ- 
ent scenarios, including loss of pow- 
er at the entrance to the Alaskan 
harbor. The potentially life-saving 
lesson: Sit still, don’t do anything, 
and let the prevailing wind blow you 
away from land, Don’t try to steer 
out to sea or you'll run riprht into the 
base of a mountain. 

When to sit back and think 

Curiously, that lesson parallels 
advice given powerplant operators 
learning how to handle an accident 
like Three Mile Island, “We train 
people to know when to sit back and 
think about it/ T said Norm Eliot, 
who heads the training program 
centered on a Link-designed con- 
trol-room simulator. Even when 
parts of the system break down, he 
said, nuclear plants are built to run 
safely by themselves for at least half 
an hour, automatically correcting: 
for failures. 

At Three Mile Island, he said, op- 
erators made the situation substan- 
tially worse within the first 11 
minutes of the crisis by turning off 
the emergency core cooling system 



at a time when pressure around the 
core was dropping, 

I tested a nuclear p owe rp I ant's 
ability to recover from an accident — 
somewhat worse than the one at 
Three Mile Island— during a brief 
stint as a control-room operator, An 
instructor punched instructions for 
the crisis into a computer which 
made gauges; and alarms behave 
like instruments In a real control 
room, He called for a complete break 
in the 2b- inch -diameter pipe carry- 
ing water from a steam generator to 
the reactor vessel. The water cools 
the nuclear Core. 

immediately, control room dials 
revealed that radioactive water had. 
flooded out of the pipe t gushing onto 
the floor of the sealed bu ilding hous- 
ing the reactor, in a separate build- 
ing, the steam-driven turbine, 
which had been producing 953 mil- 
lion waits; before the accident, nqw 
produced zero power, according to a 
centrally located dial. The alarm 
bell rang continuously. Small 
square alarm panels lit up all over 
the wall. 

The instructor turned the crisis 
over to me. 

System lights its problems 

J pushed buttons acknowledging 
the alarm hell and sh utting it off* Al- 
most immediately, it began jangling 
again, sounding incongruously like 
a stuck doorbell, to warn of other 
problems. But as dangerous as 
things seemed, the system had be- 
gun fighting the problems. An emer- 
gency core-cooling system had 
turned on automatically, for in- 
stance, supplying water into the nu- 
clear reactor core, providing cooling. 
Before I had done anything, the re- 
actor was stable. "What would hap- 
pen if I miscalculated now and 
turned off the emergency cooling 
system?" 1 asked. 

"Okay, we’ll torture it," the in- 
structor said, and he helped me lop 
off a dozen switches on the console 
and wall behind it. Basically w t c had 
told the reactor system to call off its 
firemen. Now the number of warn- 
ing lights tripled. The warning bell 
wouldn’t shut up. He made things 
even worse by turning off a pump 
circulating cooling water — or what- 
ever w r as left of it after the break — - 
around the core. 

I waited for the meltdown. 

It never came. Instead, dials indi- 
cated that another backup system 
had begun spraying cooling water 
inside the structure housing the re- 
actor, The spray system alone was 
able to confine the problem within 
the three-foot-thick walls of the 
building. "The crisis," the instructor 

turn jq page 2 i 4) 
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GUARANTEED 
5 STROKE REDUCTION 



ew patented puttei 
automatically 



corrects 
a bad putt! 



SPECIAL 

OFFER! 

SAVE 
S 10.00! 



• SGENT/F/C BREAKTHROUGH 
HELPS OVERCOME PUTTING'S MOST 
COMMON ERRORS 



• CONFORMS TO U.S.C.A. REGULATIONS 



Listen closely because here is the most in- 
geftiOiii ifivCfilion in gd I fing history II it doesn't 
cut at least S strokes your first round, Yend it 
back iij.pl. Your money will be refunded 
promptly That'S how sure we are it works. 

The invention is the new, patented 




■GUIDESTaK with the first rounded surface in 
history. It automatically correct-, a bod putt. 
Here's how it works. 

L«>k at the nearest phone, See the rounded 
nature of the receiver's top? Now imagine the 
top of the telephone ret fiver is the hitting blade 
of your putter. If you stroke your "putter" ab- 
solutely straight, your ball hits the exact top of 
the rounded surface and, of course, your ball 
roll ^ true 

But, as every three- puti green, proves, we 
rarely stroke absolutely straight Now watch, 
because here is the incredible genius of the 




new GUIDE5TAR, and whv we unequivocally 
guarantee u will cut at least $ sirokts oft your 
next round. 

Imagine your "telephone putter" stroking ihe 
ball cm -i slight angle ftom left or right (putting's 
mast common error), Youi putt s|i|] goes 
straight! The scientifically designed surface of 
your GUIDESTAR automatically corrected 
your error! 

THE NEW. PATENTED GU1DESTAR IS 
THE ONLY PUTTER IN THE WORLD THAT 
CAN DO THIS, 

What's more, its rounded lop and bottom 
automatically correct a "chop" or "scoop " 

No more bouncing putts. Your ball hugs the 
grass . rolls true to course, Long putts start 
dropping like four-footers. 

Now balance GUIDE STAR on your finger. 
5ec how its head remains parallel to the ground? 
We know of no other putter so perfectly 
balanced;. 3l‘s proof you can count on 



CUIDESTaR for a flawless, pendulum-like 
stroke. 

This extraordinary balance, plus patented, 
scientific protection against a bad putt, put 
GUI DESTAR light years ahead of every other 




putter in the wond. It's the golfing breakthrough 
of the century. 

When CUIDESTAK reaches pro shops it will 
cost S3 5 ? ,^5, but if you act now on this special 
pre- distribution offer, you can get this new 
patented putter for <? nly S29 05! YOU SAVE 
*10.00 AND CAN START CUTTING 
STROKES IMMEDIATELY! 

See for yourself. Take 30 days and play at 
lea&t one round, Ef that round isn'f at least 5 
strokes less than your usu.il score, return 
GU1DESTAR xinl for a prompt refund. ACT 
NOW! 
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FREE! 
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WORLD'S LONGEST BALL - TREE-1 

1 1 isp 'I Ii'h-i . m liiifrrv»nrir>iE pliy. but I his Irillr 
Jtobinhood L-*n *dd ijurk »nJ thdl in *ny fame 
It j jjirr lew's or Ld tor Frink's \k* tshen you 
^iwjr-r Umr W yards (hr >niildlr twry 

S ' : pr fhouid hivt dii Itaee ui'-f HOT BALL us ,hn 
t tricks Looks jnd frrls (hr uhe is m ntgitlir 



both Ekcmrac rrtMS yours to keif rufr even it 
you ritij r.n cufpfjt r a k for a ref unb . 

YES, you tin, order on.* or boiti ivnhs.ul purchisin^ 

GUlDLST AK isimptY ifirik (hr nj^i( bin. (hrrs fill eu.1 jnd 
prj.il Ihf seupfifl with yam pujawN 



SPECIALTY 
GOU „ 
Equif^ni 

AT A T 

DISCOUNT 



Coil's Ltrinl 

Ol 

hiid.TodCa 
Equipment And 

4«crW£r|*i — 

FREE! 
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You can have a happier life 
— an excellent income 
perform a service 

everyone needs 
-work part time or lull time 

You can maJte good nwney from the growing 
demand for grvtowuqn cleaning Eve^y home 
and building arc potential cus-tofners. Every 
Oistomer represents repeal business. Clean 
carpet, upholstery and walls on-location usirvg 
VonSchirader professional cleaning equip- 
ment, Ihe tine^t ot its ki nd No special skills or 

experience needed You — -i 

can start part ume with jvst 2 

one machine. As yout busi- Jta. 

ness grows you can- add tile JS - 

other two and thus offer a t/f 

compSpI t? cloa n infl sen, i : f ■ J 

Equipment i$ light end por- 

table. This is not a Iran- __jj 

ohise You uay no fees, dues or royalties Ypu 
own the equipment ■; amazingly small |nvW- 
menl I ket?p all ypij Ham And Wfl help you every 
step of the w&y For 46 years have herped 
thousands gt users lo enjoy a steady growing 
busi noss. We'l I send you f u li inlor martian - leam 
how others bee ami..' [than- 
jA cial ly ic de psnden t S o — 

fjV lake lha! i rst important 
*\ J step by mailing the coupon 
■ x ,». ■ pr calf Toll Free 

' 1-J300-556-g4&4 

1 FJ)(lC:e d! in Wisconsin, 
Alaska, Hawaii) 

UDn SCHRADER company 

1 01 M Place Rncinrr.WI 5340S 

Eiind tor irUfirmatpgn I Nn salesman will call 
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STOPS HEAT & AIR 
CONDITIONING LOSSES 

Fbmofill 

if A POLYURETHANE 

f \ EXPANDING 
FOAM 

Seats gaps and cr®fc5 Etol 
convenmil materials an'1 
icadt Stops air taJuge anuml 
cktfjrs spit wiciifcwj , . , around 
art conlina systems . , 



NEW! 

EXPANDING 

Fbmofill • 

HfflHMT.fii iravMii 

1TO# 

WJrpN I 



Tins cracks in (ourwialums 
Boris to pwytimw excepi 
teflon. siIkoh. art 



tor caulking 

and $ealinii of can. tnicln 
ft V.'s. motile kune, campers 
and tom fey to u« tan. 
Also available in form Spray 
. . ideal for sound dampening 
and insulation. 

SEE YOUR BUILDING 
MATERIALS OR AUTO 
SUPPLY DEALER 
OR WRITE 

FOMO PRODUCTS 

Bo* 4261, Akron, Ohio 44321 
(2161 666-0021 



DO-IT-YOURSELF DISASTER 

^ComnucKJ from page 2 J 2j 

said, “is very manageable/' And 1 
hadn't done anything right. 

If backup systems are so efficient, 
why did Three Mile Island happen? 
All the answers aren't in yet. But 
the Babcock & Wilcox analysis — 
checked out on the simulator — sug- 
gests the nuclear power industry's 
worst moment was caused by a com- 
bination of problems. Some of the 
problems were mechanical — a valve 
jammed open, for instance, releas- 
ing pressure in the system and al- 
lowing water that carries heat from 
the core to boil away. And some were 
human errors. For one. operators 
should not have interfered with the 
emergency backup systems during 
the first 1 1 minutes of the crisis. 

A spokesman for the Nuclear Reg- 
ulatory Commission told PM that 
the Babcock & Wilcox analysis jibed 
with preliminary findings by the 
commission, a federal agency regu- 
lating nuclear powerplants. 

The Babcock & Wilcox simulator 
can take crews safely through doz- 
ens of potential crisps ranging from 
turbine shutdown to near melt- 
down. It? mission is training. Other 
simulators are for research only, in- 
cluding much of the gear at Wright 
Patterson Air Force Rase in Ohio. 

I was pilot of a new A 10 cockpit 
simulator, for one, designed to run 
through bombing missions flown 
alow and low — just above the trees 
and below radar detection. My coach 
was Richard Geiselhart, program 
manager of the Crew Station Design 
Facility at the base, Crouched out 
side the cockpit an l cruised over 
simulated 3000-foot mountains, Gei- 
selhart said Soviet, advances in ra- 
dar technology hud driven the alti- 
tudes of training missions closer and 
closer to the ground. "And when the 
Russians get look-down radar, we ll 
go back up,” he said- 

U i'll ike other simulators l had 
commanded, the A 10 was wired into 
a model hoard. A tiny TV camera on 
a boom in another room tracked my 
course over a wall-sized three-di- 
mensional land. The board looked 
like an electric train table on its 
side, but instead of trains, the ter- 
rain was dotted with targets — in- 
dustries, ships, weapon sites. 

Flying over a mythical land 

The land is mythical (although at 
bears resemblance to the mountains 
of eastern Europe) and I found that 
flying over it at 250 knots, with a 
coach standing outside the cockpit, 
is surreaL 

“Is there a target around here?' 1 1 
asked, "Over this ridge/' Geiselhart 
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said, "Come down in altitude. See 
hi m? 1 ’ In a valley on the other side of 
the snow-covered ridge was a small 
industrial complex. I pushed the 
nose toward it and Geiselhart 
reached over the side of the cockpit 
and pulled a trigger on the stick, fir- 
ing a Maverick missile. The scene in 
the cockpit window blurred and 
quivered, “Um,” Geiselhart warned, 
"you're going to hit the ground if 
you’re not careful /" I pulled back 
gently, “Okay/' he said, "Now would 
you fly north or south of here? Oth- 
erwise we’ll run mat of visual/" Once 
again, I had reached the edge of the 
simulator's fiat Barth, 

“Is there a landing field near 
here?" 1 asked. 

"You can’t land this one/" Geisel- 
hart said casually. You turn it off, 
and the camera hangs at rest over 
the mythical mountains. 

Base vs- base in war games 

There are computer experts here 
at Wright Patterson who dream of a 
new generation of simulators a few 
years from now that will make this 
A 10 look like a Model T. They’re 
talking about "gaming areas"— sim- 
ulated land over which mock mis- 
sions are flown — covering 10 or 11 
m illi nn square miles. Technology al- 
ready exists to tie many tactical sim- 
ulators together over these huge 
playing fields, and then to stage 
squadron against squadron or base 
against base in war games arbi- 
trated hy computer. 

As some simulator systems grow, 
others will shrink. It won't be tong, 
the wizards at Wright Patterson 
told me, before simulators wi II be 
small enough to install in real cock- 
pits- Then, before pilots fly an actual 
mission, they'll be able to run 
through it sitting in their planes on 
the ground. Scenes of combat^ filled 
out with the latest intelligence re- 
ports, will flash unto the windshield, 
or on the inside of a special helmet 
visor. These portable simulators 
should reduce the usual high rate of 
attrition among pilots during the 
early days of combat. 

They’re even working on an inflat- 
able cushion here that changes seat 
pressure during simulated pull ups 
and dives. Blowing up the cushion 
gives the pilot a floating sensation 
corresponding to a dive. Deflating 
the cushion drops the pilot onto a 
hard surface. The feeling; I’m pull- 
ing up. 

The nearly perfected cushion re- 
sponds almost immediately — in 
about 30 thousandths of a second- 
adding yet another touch of realism, 
improving the chances for safety, 
letting even a tyro like me fly by 
the simulated seat of his pants, m 





“I wish I’d known 
about NRI when I was 
learning aulo mechanics!’ 



Says Richard Petty, 
America's Winningest 
Stock Car Driver and 
NRI Automotive Consultant 

Even with my Daddy's hdp , I made a tot 
of mistakes and wasted a lot of time I could 
have used today, if I'd had Mil rnUning In 
auto servicing, I tell you, I'd of teamed a Lot 
faster. 

NRI Gives You the lYainins 
and Equipment You Neea 
to Get Started in a Hurry 

There's always plenty of work for a good 
mechanic. And NRI's training gets you right 
into it. You get easy-to- understand, ‘'bite-size" 
lessons with plenty of clear pictures and di- 
agrams .And you get profeisionad tools and 
instruments you keep to use In your work. NRI 
calls it ,J hand5-on" training, and Tve never 
seen better 

Learn at Home 
in Your Spare Time 

The NRI people understand what it 
means to hive to earn a living or support a 
family So they teach you right at home. You 
can put your weekends or evenings to profit- 
able use without quitting your job or going to 
classes. Its a terrific way to increase your skills 
or start i whole new career. 





Take Your Choice 
of Two Courses 

The good part is. you can tailor your 
training toyournedb. NRI’s basic Course con- 
centrates on the big tune- up field. You also get 
training in brake work and other basic systems 
with 30 lessons and alt (he equipment you'll 
need. If includes an inductive pickup timing 
light, ignition analysis and tune-up instru- 
ment. tune-up and brake servicing tools, use- 
ful maintenance tools, and lots. more. 

The Master Course includes ail the took 
and lessons in the basic Course, plus 
more lessons and advanced equip- 
ment like a carburetor air- fuel tester, 
silent vacuum lest pump, and the 
Ijukm advance In diagnostic 
lools, a digital read-out tune-up 
analyzer that performs over 70 



tests. You leam to service engines, suspension 
systems, front ends, transmissions, electronic 
ignitions, heaters, air conditioners, take care 
of a car from bumper lo bumper. You' re ready 
to step up to a good job or spare time money 
with training like (bis. 

I Know It Works 

NRI has been in the business of train- 
ing people at home for more than 60 years. 
They've enrolled over a million students, 
started them on their way to higher pay and 
opportunities. And they don't pressure 
the coupon and they'll send 
their free catalog. No salesman will 
l wish Pd done it. If the 
has been removed, write 
address below. 

NO SALESMAN 
WILL CALL 






Or check out these other growing fields. 



Small Engine Repair 

There's plenty of opportunity for the 
man who can service lawnmowers, garden 
tractors, chain saws, tillers, outbftajds, 
mopeds, motorcycles and Other Small engines. 
NRI training includes professional took.., in- 
ductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors and 
more. In our Master Course, you actually build 
a } 1/2 HP engine as part of your training. 
Check postcard for catalog. 

Air Conditioning/ 
Refrigeration /Hduing 
with Solar Technology 

Gets you into a wide-open, fast-gjwing 
area with practical training that includes 
lessons on solar heating, heat pumps, etc. 
Complete with professional tools, including 



professional vacuum pump for purging sys^ 
terns. Master Course includes optional post- 
graduate training at York Institute Resident 
School at no extra charge Check card lor 
catalog 

Electrical Appliance Servicing 

Good appliance repairman are hard to 
come by NRI trains you for your own fuH- or 
part-time business an fixing everything from 
mixers to microwave ovens. . .to refrigerators 
and freezers Step-by-step training includes 
professional instruments and tools for learning 
and earning. Check card for catalog. 

S NKi Schools 

McGraw-Hill Continuing 
education Center 
3939 Wisconsin Avenue 
Washington , D.C. 20016 




Enjoy a roaring 
fire,,. 

the easy way, with 

PM s Log Splitter! 

What could be more pleasant 
on a cold, cold day than the 
warmth of a roaring fire. 
And, you can have all the fire* 
wood you need and save time 
and money by splitting that 
firewood yourself, POPULAR 
MECHANICS LOG SPUTTER 
exerts some 10,000 lbs. of 
pressure and will easily split 
2 ft, lengths of maple and 
ash togs 12 to 14 inches in 
diameter. With an I beam 
backbone, double acting hy- 
draulic cylinder, control 
valve oil filter, 3hp, gasoline 
engine and other features, 
you'll find this log splitter 
easy to build and a fun thing 
to use. And, you II save your 
back from aching as you split 
logs the easy way. 

Have more time to enjoy the 
crackling fire in your fire- 
place. Use it through this 
| year, or start getting ready 
for next winter. Either way, 
it s a very sound investment. 
Send for complete plans and 
step by step instructions for 
just $8.95. Send a check or 
money order to PM Plans Li- 
brary-Log Splitter, Box 1014 
Radio City Station, N.Y. N.Y. 
10019 

PM LOG SPLITTER 

Puhilii MKTunici is j cuUncHm oi Hr nr Muflitmn. t 
D.*,wol IMF H*AR5T CWPOWTIOM 



HOW TO MAKE THE TOUGH CUTS fCwrwg tampaae 



movements and the movement of 
the limb you. want to drop. If, at any 
time, you have doubt about your 
ability tu do all three safely with a 
chain saw, by all means use a hand 
saw. At any rate,, for beat control, 
use only a lightweight chain saw. 

If you try to use a chain saw, be 
sure to heed these safety hints: 
fl Wear a hard hat. and if using a 
loud saw, ear protection, 

■ Check out your saw on the 
ground* Make sure it starts easily, 
anil that the chain does not turn 
when the engine is idling. 

■ L’p in the tree, don't start the en- 
gine until you have positioned your- 
self to make the cut, arid switch off 
the engine the moment the limb 
drops. Don’t try to maneuver in the 
tree with the saw running, 

II Brace the saw firmly in a tree 
fork when you start it. 

■ Keep a safety rope tied tu the saw 
handle at its balance point. Have the 
other end of the safety rope secured 
or controlled by the ground man. 
Keep enough slack in the rope so 
that if you drop the «aw + it will re- 
main suspended several feet below 
any position you might slip to, yet 
not present any danger to someone 
on the ground, This way, if you lose 
control, you can drop the saw to use 
your hands to steady yourself with- 
out damaging the saw. 

■ Be sure the safety rope on the 
saw and your own safety rope are 



away from the path of any move- 
ment of the limb rope when the limb 
drops or swings. 

Tree climbing 

The saddle method of tree climb- 
ing described here is much safer for 
tree trimming work than using the 
climbing spurs and safety belt worn 
by telephone linemen. The spurs 
(some linemen call them hooks) get 
clogged with bark chips, so that you 
cannot get a good bite on the tree 
trunk. Linemen's belts can hamper 
your mobility. 

Be aware that you have to take 
greater precautions when working 
in an old or weakened tree than 
when you’re in a sound, young one. 
Peeling bark and fungus growth are 
signs of dead or dying branches, and 
limbs with these symptoms should 
never be depended cm for support. 
It’s easier to spot dead branches 
when the tree has its leaves. It's also 
a good idea to know the type of tree 
you are working in. You need to take 
more care in weak-wooded trees 
such as poplar, silver maple or wil- 
low than in elm, oak or hickory. 

If the branches are wet, there U 
greater danger of s lipping w hen you 
climb, A nd if the temperature is low, 
the branches are more brittle. 

Most important: Always make 
sure your safety rope is properly at- 
tached and supported by a limb 
sound enough to hold your weight* 




How to throw rope over a limb 




MAKE CO I L BY WRAPPING 
ROPE AROUND HAND AND 
ELBOW 



WRAP COIL 

WITH SEVERAL TURNS 
OF ROPE 



PASS LOOP 
THROUGH TOP 
OF COH 



Making a rope coil, as shown above, pro 
viefes sufficient weight for making loss —and 
also teis ibe rope unwind as it pomes down 




HO ld rope 

AND LOOP 
TOGETHER 
THROW 
OVER LIMB 



on the other side of the limp Excess rope 
should bo loosely coiled on lha ground so it 
won't restrict the airborne coil 



MllTURHftH. l .1 JIIf* III.' -t immM ilia 1,1 Lj l ip. 
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You can uae an extension ladder 
to climb up into the branches. How- 
evcr t you may want it removed after 
you are in the tree to clear the way 
for lowering branches. 

To get your safety rope across a 
suitable branch, it can be tossed 
over, using the method illustrated 
on page 21 H, or you can climb the lad- 
der and put it over by hand. Just be 
sure that the tree crotch is not so 
tight as to prevent the rope From be- 
ing pulled through easily. 

Tie your saddle in one end of the 
rope and attach it to the tail rope, 
using the treeman's knot. The knot 
should he only a foot or so from your 
saddle knots* within easy reach of 
your hand. 

Always test your saddle and tree- 
man's knots before going up in the 
tree. You can do this by suspending 
yourself j ust above the ground. 

Trimming hints 

There is no standard method for 
trimming a tree. Generally, trim- 
mers start at the top and work down, 
dislodging caught branches as they 
descend. However, you may want to 
get some of the larger lower 
branches out of the way first. 

When you saw off a branch, leave 
a stub one or two feet long to aid you 
in your climbing and rope handling. 
It can be cut off on your final de- 
scent if the entire tree is not to he 
taken down. 

Remember, too* it’s easy to under- 
estimate the weight of a large limb, 
with all its twigs and leaves. It can 
be a very dangerous force. So, first 
cut off as many outer branches from 
the limb as possible and take the 
limb down in sections* 

If you saw off a fairly large limb, 
the tree is relieved of considerable 
weight. This can cause the entire 
tree to sway back and forth quite vi- 
olently. You must anticipate this 
and be prepared to switch off your 
chain saw immediately, and position 
it safely, while you brace yourself 
against the swaying. 

For best control when lowering 
limbs, the limb rope should be tied at 
the balance point of the section you 
cut off* You’ll have to estimate this. 
It’s easy to misjudge the balance 
point, so be ready for one end of the 
limb to drop lower than the other. 

Always leave a few feet of slack in 
the limb rope when you tie it off. 
There should be enough slack to let 
the limb drop below the working 
area, yet prevent it from coming 
down far enough to damage any- 
thing below, 

Finally* you must pay dose atten- 
tion to your ropes at all times. Make 
sure they don’t cross, tangle or hang 
up on branches. Wl 



If woodworking 
Is your bit, . . . 
Shouldn’t you use 

Woodbits? 

SURE’ But the bits you find In stores 
are merely all-purpose bits that you 
can also use lor wood. When you try 
to drill a hole right on target, you find 
that your ail-purpose bit has “skated' 1 ' 
somewhere else. 



BUT NOW, spot our center spur loca- 
tor bit right on your mark and watch it 
drill exactly where you want it . . . and 
what a perfectly clean hole’ The 
knife-sharp flutes of this tough tool 
shave Ihe wood to a polished cylin 
der. Chips are drawn out by the scien- 
tific shape of the design, preventing 
binding. Made of quality Chrome- 
Vanadium alloy the 7-piece set in- 
cludes i/a. am, im. s/ig, 3/8. ms, 
and 1/2 |H sizes, They fit any 3/8 M power drill- Produced by 
German craftsmen for America’s woodc rafters. 

-7-piece set of bits $15,95 





MATCHING COLLARS FOR DEPTH ADJUST 
MENT i You can get the same fine results as a 
drill press from your hand drill for less than $10. 
All you do is determine the depth of the hole 
you want to drill; slip the collar on the bit to that 
depth; fix it firmly with the sel screw— and drill the bole. 
There's a collar to match each bit in our woodbit set. 
Tough quality steel made by German toolmakers, 
-7-piece depth collar set $9.95 




Buy the complete set of bits and collars and save S2. 

— 7 piece bit set with 7 matching collars $23.90 



The Toolroom guarantees, your satisfaction. 
Full refund on goods returned within 30 days. 



TO ORDER BY PHONE CALL: m j 

^WOLL FREE (8001 628-774 6 ^ |/T\||YXMll 

MASS. RESIDENTS: (4131 625-2281 UL/IU 

East Oxbow Road, #1079 PM Shelburne Falls, Massachusetts 01370 



Yes Dave Wood, please send me: 

7 pc, Woodbit Setfe} Q $15.95 __ 

7 Collars To Match @ $9 95 

Woodbit and Collar Set(s) @ $23-90 {Save $2) 

Shipping Handling and Insurance $1.75 
Maas. Residents add 5% Tax 

„ „ TOTAL COST 

Pay men t By 

C Check Enclosed DVlSA □ MASTERGHARGE 
card# Good Thru 



□ Enclosed Is my order 
lor Woodworking 
Tools. 

C- pi ea se send me your I 
FREE 1980 Catalog 

of Fine Tools. i 



Islam e 



City 




.Address 

State _ Zip 



EAST OXBOW ROAD #1079 PM 
SHELBURNE FALLS 
MASSACHUSETTS 01370 j 
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Thera is no fumtabJe on this Sony HST-49 unit The Amplifier sec- 
tion con be connected to other components through inputs and 
outputs on the back' — here is a compact you can customise. 




Featuring good speakers and a damped cassette door, this Sanyo 
JXT 5440 tested out well- Jacks for microphones serve a dual 
purpose; you can use amp as a PA system and for recording. 



COMPACT STEREOS 

fCorthnuaa tram page 35) 

AH of them have cassette recorders 
and AM/FM receivers* smtl five have 
turntables* Remember, this is all 
packed into one module, with all the 
controls on one surface* We did not 
look at any units with 8-track car- 
tridge players, as we feel that they 
are not on the same quality level as 
cassette recorders and offer a more 
rigid format for playback. Most 
don’t even offer a recording option, 

Ilere’s the alphabetical rundown: 

■ Emerson M2550 AM/FM-MPX/ 

1 urntahlc, 'cassette recorder. The 

front-loading cassette recorder is on 
the same panel as the dial and con- 
trol knobs* making all operations 
easy and convenient. (.Tina was stan- 
dard on nil systems we tested,) 1 The 
turntable, automatic or manual in 
operation, is on top. alongside a rack 
that holds lii unboxed cassettes. 
When Eject is pressed on the cas- 
sette controls, the little door opens 
on a damping mechanism that stops 
a “thump" at the end of its travel. 

There are twu mini phone j neks for 
m it- rop hones. Two easily read VU 
meters aid in recording. Ore of the 
meters additionally serves as the ra- 
dio signal -strength indicator when 
the cassette deck's Record function 
is not in use. The turntable on the 
M25&0 is a BSR r hh are all of the five 
we tested. Haas and Treble knobs are 
supplemented with a Loudnesn 
switch, and Tope in anil Tape out 
phono plugs on the hack provide for 
connection of additional equipment, 
Emerson suits small speakers which 
you can order with its compacts. 

■ Panasonic SE-5508 AM/FM/lumla- 
ble/cassette recorder, wilh speakers. 
This compact is basically simitar to 
the Emerson in outward appear- 
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since, except that there is no cas- 
sette rack on top. The VU meters on 
the front are used for cassette re- 
cording and one of them, again, is 
the radio signal-strength meter. 
The loudspeakers used were the 
best of all we heart] from the various 
compact lines — they have both 
warmth and accuracy, 

A switch for adjustment of the 
tape bias (Normal or CrOi) is a 
thoughtful feature. The turntable's 
cartridge has a "flip-flop" stylus 
that makes it possible to play 45s 
and old 7Hs, as well ns regular LPs. 
Two sets of speakers can be played, 
but not together. The cassette door 
and tone arm are nicely damped. 

■ Realistic Glaring tte 96 AM/FM/ 
tu rn table/ cassette recorder with 
speakers. This is one of several Ra- 
dio Shack systems. Despite similari- 
ty to many other systems, it, too,, has 
unique features. A hinged dust cov- 
er protects both the changer and fin 
on-top cassette rack, When the cas- 
sette machine is switched to Record, 
an LEU flashes red and stays on un- 
til the mode is disconnected. Minia- 
ture- phone- si zed microphone inputs 
are on the front panel with highly 
visible recording-level meters. 

Separate from these meters is one 
for tuner adjustment. For KM tun- 
ing, it centers the needle when the 
station is tuned exactly: for AM* u 
signal -strength readout on the same 
needle lets you get maximum recep- 
tion, For recording from the AM 
band* an AM bias switch eliminates 
much of the "whistle" that is part of 
the AM broadcast sound. Slide con- 
trols (rather than knobs) control vol- 
ume* balance, bass and treble. The 
sole drawback to this system is the 
poor quality of the speakers. (Try 
talking a Radio Shack atorepwner 
into a trade for a better set.) 



■ Sanyo JXT 6449 AM/FM turntable/ 
cassette recorder, with speakers. Su- 
perficially* this compact resembles 
the preceding two. It has both a cas- 
sette rack and a turntable dust cov- 
er, but the cover has a targe opening 
at the back which partially defeats 
the purpose of the protection. The 
two speaker? have an airy, light- 
weight sound suited to most back- 
ground music, but not to rock or 
classical. 

The cassette door has n w r ell 
damped travel suspension and the 
recorder has a switch for Dolby en- 
coding and decoding, which we 
found to work very well. A CfCh/Nor- 
nmt switch adds to the flexibility of 
tape handling. Wo found this Sanyo 
to give some of the beat sound we 
heard on our rounds of various com- 
pacts, especially w r hen driving some 
fairly good speakers. 

The mini phone jacks for micro- 
phones allow not only recording in 
the home, but, using the one mike 
the company provides, use as a FA. 
as well* The radio sensitivity is good. 
Unless you connect the antenna ter- 
minals to an antenna, the system 
Uses your home's electrical wiring 
as its antenna. Lmiducss and Hi 
Filter switches help you tailor the 
sound to your taste. 

■ Sharp AM/FM/t urn tabkvr asset te 
recorder, with speakers. The turnta- 
ble and its dust cover (no cassette 
rack) top this attractive unit. It 
comes with Sharp's own speakers, 
which unfortunately did not mea- 
sure up to any of the others we audi- 
tioned. They should be used only as 
second or rear speakers. An un- 
switched a*c, outlet, FM antenna 
terminals, and two smx ilia ry pairs of 
input jocks sire on the back. 

There are no Tape Out jacks, so sill 
I Fteaso turn to_p d ga 2 22) 




So little money has 
never bought so much SLR. 



Introducing the Olympus GM -10. a super-bright Winking LED during self-timer operation 

But before you check into how jittfe money it is, you should Until no* v, no camera displayed the shutter speed this way. 

t< now how muc h SLR it is. The OM-IQ isa fully automati c mere ly touch the shutter re lea se col I ar and t he red I ight a ppears i n 

a pert ure^ preferred compact SLR designed with the extraordinary the viewfinder, 

simplicity Olympus is famous for, With features you've learned to Until now, no viewfinder had an LED that lit to signat a fully 

expect from much higher priced $LRs. Or never expected from an charged flash and blinked to confirm correct flash exposure. 

SLR at any price. Until now, you couldn't enter the largest compact SLR sys- 

Until now, no camera in this price range offered electronic tem in the world - the OM system - for so little money. 
off-th-@-film exposure control (GIF}, Measuring the light that actually if you want to know just how little money buys this incredible 

reaches the film surface during exposures from 2 seconds to 1/1000, compact SLR, the first new CM in four years, ask your dealer 
Until now, no camera atany price beeped in conjunction with You'll be as surprised as he was" 

OLYMPUSaitX 










THE PROOF IS tH THE WEARING. 

Damart 

Ttiermawear, Inc. 



Defy 
the cold! 



It's 10^ outside . , Even getting colder. 
So you bundle up in layers and layers of 
heavy clothes. First with long un- 
derwear t . , then bulky, restrictive 
thermal wear on lop. 

Oh, you were warm all right. 
Like in a Turkish bath, Because 
you began to perspire from all 
your activity. And perspiring in 
that mountain of clothes is like 
perspiring in a plastic bag! The 
perspiration is locked in. So 
there you are, Wat and mis- 
erable. 

But now, at last, Damart 
has solved the problem. Be- 
cause Dumart invented under* 
wear that keeps you warm, dry 
and Comfortable no matter how 
cold it is or how long you stay out. 
Underwear that’s soft and light m 

K ou can move easily. Underwear 
at lets the perspiration evaporate 
through so you always stay warm 
and dry next to your skin. 

Damart does this with a new 
miracle fabric — Thermoiactyl. It 
not Only retains and reflects your 
natural body warmth, it’s knitted to 
let perspiration outf No other ujv 

derwear does this! 

Damart will he supplying The 
1980 U.S. Winter Olympic Team 
with Thermoiactyl underwear! 
Damart is so comfortable that the 
Mt. Everest climbing expedition 
wears it. So does the Mt, Mc Kinley 
Bicentennial Expedition and the 
U.S. Bobsled Team, the Chicago 
Rears Football Club, New Eng- 
land Patriots and Philadelphia 
Eagles. 

Our free color catalog tells the 
full Domart ThermolacLyl 
story and displays the 
whole Damart line for 
men and women, in- 
eluding tall sizes. 
Send for your FREE 
copy now! 

WHEN IN THE BOSTON AREA, VISIT OU ft 
PORTSMOUTH. N H STORE. <*03M3l-47M 





, THERE IS NO WARMER 
I UNDERWEAR MADE! 

I Fill oui and send to- 

DiAMART, INC, Dept, 11779 
lfill Woodbury Ave, Portsmouth, N.H, 03005 

I YES! RusH me your FREE DAMART Catalog I want to 
I enjoy the 1an.lai.lu: warmlh of Thermoiactyl Underwear, 3 
• DAM Afi T * e* elusive ( I understand there 1 a no q hi 1 get ion , ) 
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COMPACT STEREOS 

(Continued tram page 220} 

taping muat he done using the sys- 
tem's recorder. The microphone 
jacks take regular phone-plug-size 
connections. The VU meters for re- 
cording are easily monitored and 
are separate from the receiver’s sig- 
nal-strength meter, 

A novel circuit called the Auto- 
matic Program Search System 
1APSS) seeks the intervals between 
recorded pieces of musk and senses 
therm stopping the tape when it 
reaches a blank spot. This facilitates 
finding the beginning of a song in 
the middle of the cassette- Radio 
sensitivity is low, but adequate. 

■ Sony HST-49 AM/FM/cassette re- 
corder. This is the only system that 
has no turntable, and it also has no 
speakers. You can buy any kind of 
speaker, turntable or changer you 
want. This unit is one result of the 
growing popularity of the high-qual- 
ity stereo cassette as a main music 
source. The amplifier can also be 
connected with other equipment 
through its Awrifian/* Phono and 
Tape Out /Tape In jacks. Connect to 
an open-reel machine or other cas- 
sette deck to have easy Lape copying. 

The HST-4& occupies somewhat 
less space than moat compacts be- 
cause of the absence of a turntable— 
an advantage where space is limit- 
ed. There is no Dolby circuit, but bi- 
asing for normal, FeCr and CrOa 
Tapes is included, PM antenna con- 
nections of 75 and 300 ohms are easi- 
ly accessible on the back. Four 
speakers will connect to the system, 
but only one pair runs at a time. 

A special feature ts Sony's Pro- 
gram Sensor. Five locations on each 
of the radio dial bands are available 
for automatic indication of stations 
you select in advance. You simply 
match the dial indicator with one of 
the preset locations to pick the sta- 
tion. No more continual hunting for 
an elusive broadcaster! Listeners in 
urban areas will appreciate this fea- 
ture. Rural residents far from 
strong FM signals will miss an FM 
mono switch— this aids in getting a 
clean signal where a stereo one is 
too fuzzy (it's, too bad this was not 
included on more of these systems). 
AH things weighed carefully, this is 
a fine little music center and worth 
your consideration. 

This is hardly an exhaustive sur- 
vey of whaUs on the market, but it 
gives you useful information about 
what is typically available — and it 
may favorably revise your opinion of 
compact systems in general. It is 
still amazing what advances the 
past decade has made in the area of 
multi-use sound systems, AN 
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Build better value with world-famous 
Heathkit Electronic Products 





Read about the world's largest 
selection of fun-to-build, money- 
saving electronic kits - plus 
educational programs so effective 
{ theyVe guaranteed! 

jt 

mk 

Bn 



’early 400 quality electronic kits indudi 



NEW! AIMn-Qn* 
Computer Syrtim 

DrtkltJp computer wvitH 
Feimlnal F I Qppy Di>k. -in ri 
Keyboard in emi'ipan 
unit. 

NEW! Deluxe Mcl.l 

lOftlOT 

A-dpuiUibk' di^crim p n I ion 
ro-r finding any kind of 
metal 



NEW! One 

Button Dealer 

Real nShvtPientp 

for any t el-e phone 



NEW! lew- 
priced Muhimeltr 

Great * nr he hh 
Or itrvur twrtch 



NEW! pctoSMHr 

DfOllQtMpt 

Lort -priced bcepe 
grp.il Tor Tv 

termite 



transmitter 

Oeiu.nfl IranyKimer 
wilh famous Heai*i 
val-^r 



Heath Company. r>ep(. 01 7 - 50 Q 
Bent pnHdf her. Michigan 49022 

Please Sd r\d me myFRfcE heathkit Catalog 
4 am nDI currently receiving catalogs. 



NEW! Aut^ 

Multimeter 

A j tom at cal ly ve 
le^ts- pr oper range 
lor best measure- 
menu. 



NEW! * V Chart 

Re- 1 order 

Two channels ror 

iumpari^crri 

plcutmg 



'Nome 



Address 



SEND FOR YOUR NEW 



HEATHKIT 



• Hobby and Business Computers * Color TV * Stereo 
Components • Test Instruments • Amateur Radio Gear 

* Metaf Locators * Automotive Instruments * Marine 
Gear and Accessories * Aircraft Instrumentation * 
Home Convenience Items * Security « ft C Modeling 
Equipment * Clocks * Weather Instruments * Tools 
and much more 



Send for it TODAY 



Schlumberger 



H coupon li milling. write: 

Heath Company, Depi017-54Q lemon Harfna» r MI4S0Z2 



I 



Heaihk.it products ire displayed, s&lcf jnd serviced toast’ to- toast at I 
HEathkit Electronic, Centers (Units of StNumberger Products Corps- J 
ration). 5ce the white pages of you* phone book. 



■City. 



a-708 



State 



Zip. 



Heath Company Ad No. GL-7QB.1 page. 2 C (Standard 4 A Red], 7 x 10" 
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24 inch Band SAW CUTS TO CENTER OF 48 Inches 





ruggeETall ST£EI 



h FULL LINE OF RUGGED 
ALL STEEL TOOLS: 

24 inch Band Saw 199 95 



H-.il’ cr guia»* 
Uppe* t. Lowwr 



HU DIM Ssndtr 



a 4 4 Inch 
B*lt Sin*|T. 



I 

1 Irtth Stflfl Ssndor 
Cwt 



BALL SEARING — EXTRA VERSATILITY 

Ou-ef'a 24 inch Band Saw gives lha handyman (he 
VArsamrty of an indusinal lool at a price he can attend, (he 
luility lhal is demanded by industry, The Band Saw, one j i 
he best cutting principals (or wood, metal ct plastic, has 
been limited in use because or ihe depth of Ihroat The 
1-24 & Big threat a nd new drive fealura gives longer blade 
rfe. cuts metal, weed or plastic. 



12 inch Band Saw *50.95 

10 * 36* Rugged Lathe 



Ball Bearing . 89.95 

3 inch Beil Sander 

Ball Bearing.. 24.95 

4 inch Ball Sander 

Bail Bearing .......... 39.95 

fl inch Titling Arbor 



Du-er tools are fabricated of Heavy Gauge Steel. 30 years * Saw ... .... 99.95 

experience developed new engineering features wiin ■ 1 o inch Disc Sander 

accuracy, and call bearings far added quality, Exira features ! Table Model 69,95 

creased by manuFeciurutg knew hew makes Du-nr tools J ^ inch st n p Sander ...... 69,95 

available at exceptionally low prices, yet na duality is ; Q 0 | lU(a si an d for ali 

saa\i\£*d. : Tools 39.95 






You can order direct bom Factory where mere is no Da aw 
epresentsd . . Free InfarmaEion. 



DU-ER TOOLS, 5446 Edina Industrial B^d.^MjnneajraJ^ 



< 

* 

<i 



Is your fireplace 
draining heat from 
your house? 

Dramatically cut heating bills by 
half or more . , , and guarantee 
your family’s comfort in a power 
outage or fuel shortage. 

Return your investment in 1 Va to 3 years! 

THEHMQGRATE Glass Door Fireplace Furnace 
inserts substantially reduce the toss of warm room 
air up your chimney, recapture the heat, and return it 
to your home in a continuous natural flow. Designed 
for high performance . . . (hey work well even without 
auxiliary blowers! 

Mew THERMOSHIELD Heat Amplifier Panel in- 
creases convective heat by 15% to 20% over 
previous models. With an auxiliary blower, heat 
outputs up to 1 00.000 0TU per hour are possible . . . 
more than enough to heat a house! 






Here's how 
it work*! 



* U.L. Fasted and Listed. * Welded construction, 

* Stainless Steel heal exchanger tubes guaranteed 
against burnout , . . should last a lifetime' t 

* Picture Window' glass doors stay gleaner, cooler, 

* Installs easily. No construction needed. 



Performance ft Satisfaction 
are Money-Rack Guaranteed 

TtiormAlrDATc- P0BmUIB1 »•* M011 ° 

! I |C| \ l lUUHAl t ttn n Fiintiw, st. phl mm 



CALL. TOLL FREE: VWOO- 3 Z 8 ■ BBaZ 
gr will Mtr far FFtE cunt 
bmctHirff. perifemiincE Hitt k 
how-io-urtlfr 



r-‘ igrg TEl. ST Paul. HU 55113 . ALL fuGHT$ f|£S£flv£D 



Turn a part-time hobby 
into big profits 

You'll piwiirt rrrii priF 
Rti making handwtm 
Lr.'di. (lid'll vnik like lhi> 
...and Jsii'r'in of utiher 
popular wood gifts. 



NOW! 
Earn up 
an hour 
making popular 
custom wood products 

N*ui. a Free Intofmjglifsn Kit fells 
how you can make 55. $10. even $15 

an hour qr more spare-time in youT own 
basement m wurkshup. 

A patented, easy-to-use woodwork- 
ing too! - the famous Sbopsmilh Bryco 
Router Arm - lets even beginners quickly 
turn out a big volume of beautiful wood 
products and gifts that sell themselves 
on sight, at handsome profits. 

You'll have fun making and selling 
deep-etched custom signs for home or 
business, beautiful picture frames, dec- 
orator wall plaques, coach lanterns, 
serving trays, trinket chests, and dozens 
of other popular, fast-selling items. You 
can even start a money-making furni- 
ture repair and restoration business if 
you like. It's the perfect way to turn an 
enjoyable and satisfying hobby into 
if x Ira cash while being your own boss! 
FKEE BUS) NESS- ASSISTANCE PLAN 

Mail the no-obligation coupon below 
to receive, by mall, a Free Information! 
Kit, “Your + R out' !□ Woodworking prof- 
its,* that tells you all about this profit- 
able opportunity. We help you get started 
with a complete, thoroughly researched 
“Blueprint for Success” that Includes 
advertising materials, project ideas and 
patterns, production aid*,, , the “works". 
And, well help your business grow by 
sending you a coins t hi n t Row of new proj- 
ect plans and business-building ideas. 

Don't miss getting the free facts about 
this unusually good money-making op- 
portunity! Mail the coupon today? 

Mali (q; f-jhopamith Bryca. Router Arm t 3 iv 
Shojiamifh. Inc. DepL L 9-52 
7&fl Cenrei Dt„ Vand&lla. OH 4&3?7 




FREE FACTS KIT 



5HOPSMITH, Dept, 1952 
7 SO Center DHve 
VandnlU, Ohio 45377 



please mail mr yuur p ft( [■vtarttiatboft Kit, 
-Your 'Rant' to Woodworking Profits" lhat tells 
how l can make money In my spare time with 
die patented &hop*mUh Bryco Woodworking 
Router Arm — Including the details of your 
cnmplrle "QutlnrSS Plait”. I u riders I and I here's 
mi obligation, ond no ukimsn will visit. 



NiM _ 
Addicii 



City . __ ... 

Slata Tin . 

Cabinetmakers and professional 
woodworkers inquiries welcome. 
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Bblstaw 
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Earn More 
Enjoy Life -Be a... 

LOCKSMITH ft, 

Train FAST at Home— Earn While Learning 
Get into this booming high-profit business that’s 
Easy to learn — Easy to do— Easy on You! 



IS 

YOURS 
TO KEEP! 



Never before have money- making 
opportunities been so great for qualified 
Locksmiths. Now. lucrative regular lock 
ami key business has multiplied a thou- 
sandfold its millions seek more protec- 
tion against ever increasing crime IVl 
there \ only on# Locksmith for every 
17.00(1 pettple! No wonder ihc money 
can roll in so I ASTI 

Start collect ins cash profits 
right away - Up to SI 2.50 an hour! 

You're "in business” ready to cum 
up la $12. I'd an hour u few days lifter 
you begin Bekaw's shortcut training. 
Spec in I loots, equipment imd supplies 
plus it professional Key-Making Machine 
help mnkc your special knowledge bring 
in CASH LEES even white learning. 
Many sludenis cover the lull com of 
their training and SHOW A SUBSTAN- 
TIAL PROFIT long before they finish. 
So cun YOU. 

Ltirn at homo 1 his shortcut way 

Prepare yourself its take advantage of 

I his tremendous money -making oppor- 
tunity for steady. year-round EXTRA 
I NCOM F m your spare time or financial 
independence in n fulltime, high profit 
business of your own. Perfect for retire- 
me nit You don't have to be an expert, 

Belsaw Started Me Making 
Money FAST as a LOCKSMITH 



mechanic to be an ace professional in 
ibis Field. Ontc you know Liieksmilhing 
nil your worries uboul n job. more in- 
come. layoffs, inflation. recession* loo 
many bosses will be gone forever 

Yours FREE -A burglar alarm 
and security systems course 

Not for sale separ- 
ately. bu| included with 
your training ;it No Extra 
Cosit 

You receive ihc full 
course plus all 
looh and equipment, frt- 
si rue irons and pictures 
ure so clear you can L ! go 
wrong, rh is rapidly expanding field goes 
hand- in -hand with l.ocksmilhing. It can 
add even more to your profits. 

Find but all about It 
Mo Obligation — 

HO SALESMAN WILL CALL 

Discover what’s in l.ocksmi thing for 
YOU Find out how llck.iw’s Mtisler- 
Locksmilh Approved irainmn has helped 
hundreds of men to EARN MORE— 
ENJOY LIFE MORE* 

RUSH COUPON TODAY FOR 
> FREE BOOK 



This Pro Key Machine can atone 
add up to $200 a month to your in- 
come . . . and it h an't cost you a penny 
extra with your train inf; , 

PLUS THESE TOOLS AND MATERIALS ... 

ALL YOURS AS PART OF YOUR TRAINING! 



BELSAW INSTITUTE 

1001 Field BJdK , Kansas City, Mo. 64111 



.4* i rained .IL'miS -t 

Vrlfluarr, ttirmc IrmA f unttr i) 



MAIL THIS COUPON - NO SALESMAN WILL CALL 



"I'm MAKING OVER (300 A MONTH in my iflJKfl l.mt 
wilh rhe Btliiw LackintlEh C nerve Y&un it the luwl 
era in mi In Am Ariel.' 1 

Henry Rival Los Amlin, Cirrf. 

"I CLFARFD (310 I AST SATURDAY! | doin< a *t>n- 
deiiul bususesi EHinkt h: vow taunt in leeksmnhinc. 
Il'l i (mat On until.” 

H W Lias is St. Leu it. Missouri. 



"I NAVE All. THE LQCK-SMJTH WORK I C*N HANOlE. 
Ruilmm Ik id flood I'm gipjiidint to fulltei*!fl.” 

Boylfi. FUtsbu.rfl, Pooui, 



K 



keys 



YOL/P 



FUTURE 



BELSAW INSTITUTE, 100T Field Bldg,. Kansas City, Missouri 64111 

Please send me free of cost or obligation your publication '"Keys to 
Your Future" on how Be I saw can train me to quickly make money in 
Locksmi thing and how all tools and Key Machine are given me to 
keep. 



T * 1 1 1 t>Q w Id 
M ike Mqnry in 
LatNimithiiii — 
spare rime or 
Fun TUm — Al- 
most (ram thu 
(Url, Md»l Cou 
pom NOW! 



Mam*. 



Add rtf *t 



3t*!« 
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PM OWNERS REPORT; CHEVROLET CITATION ^,^.^93] 



and (he Ciiaiion is no exception. Yet over- 
all quality and workmanship received 
marks tar above the average, Some 63.5 
percent, in fact, rated workmanship at 
good to oxcottent. 

"Considering that 19 BO is the first year 
for the Citation, and considering how 
good it really is. the next lew years should 
be terrific," exclaims a New York veteri- 
narian, 

■'Everything fits the way it should," ob- 
serves a Michigan retiree, and a junior 
designer in Chevrolet's own engine group 
confides, ‘Mine is a Thursday-built car 
and shows good workmanship Doors, 
hood and all panels are well aligned. I've 
found no assembly problems at all." 

I must point out that fully a third of all 
Citation owners had no complaints of any 
sort with their cars, that 21.7 percent 
wouldn't change a thing even if they had 
the opportunity, and that half had experi- 
enced absolutely no mechanical trou- 
bles— all ol which speaks extremely well 
for so new a car. 

But half of alt Citation owners also did 
cite mechanical problems, and worse 
than that, 50.2 percent rated their dealers' 
service departments as average fo poor 
Thai's considerably worse than AMC 
dealers, worse even than Jaguar dealers, 



and about on a par with Ford dealers, as 
seen through the eyes of Pinto owners. In 
any case, it's not a good showing and no! 
in keeping with owners' opinions of the 
car itself, 

the most prevalent mechanical mala- 
dy involved the Citation's carburetor — 
notably hesitation and hard cold-starting. 
Balky shift Linkage to Ihe manual four- 




Few complaints from rear riders; 97 per- 
cent rate back seat good to excellent. 



speed transmission was also mentioned. 

On the service scene, the following 
comments were representative; "The 
balky carburetor was corrected after two 
attempts, and the service manager ad- 
mits hes learning about Citations. — 
Texas pilot 

"My dealer eventually fixes things, but 
it takes two or three visits. I call if typical 
Chevy service. The shop is crowded, and 
there are always long knes and wails." — 
Michigan science writer. 

On the other hand, not all owners gripe 
when it comes to service A South Caro- 
lina papermaker writes. "Excellent dealer 
shop. Each time we had trouble, they 
came to our assistance promptly, lent us 
a loaner, and were all friendly and cour- 
teous." 

Several drivers commented spontane- 
ously on the Citation s performance "The 
four-cylinder engine with four-speed, re- 
marks an Ohio physician, "is surprisingly 
powerful.' And a North Carolina retiree 
echoes, "The V6 with automatic is very 
peppy," 

Handling, too, goi a pat on the back 
From most Owners. An Oregon telephone 
assignor states. "I just love this car's han- 
dling or curves. Also, the aerodynamics 
are amazing I’ve owned a lot ol automo- 




You’ll need to fix a broken 



so you should know about 

DAP *33’ Glazing Compound. 

It'S the sure and easy way to 
set new window panes in 
unprimecf or primed wood 
sash — and in metal sash. 

You can depend on it for a 
weather-tight seal between 
glass and sash that stops 
drafts and helps reduce 
your heating bill. The seal 
stays firm, yet flexible. And 
it won't crack or chip. 



window 



33 



GLAZING 

compound 



and when you do... 
all you gotta know is 



Other fix- up answers from DAP' 5 ' 

To repair scratches and gouges in 
furniture or woodwork, fill wiih 
Our«i It* Pit tile Wood Dough, 
Virtually shrinkproof it com os in 8 
wood colors plus natural. For 
fastening paneling to studding or 
furnng strips use DAP Panel and Dry 
Wall Adhesive. You'll save time, 
reduce the need for nailing and 
simplify panel alignment. To make 
rusted bikes, mowers or garden sheds 
took Tike new again apply Deruilo 
Protective Coating. Them s a special 
primer built Into the color tor extra 
protection agamst rust 






Deru5to 



■ c t0T9 DAP l n c DAP Pernio Ol OAP inc DAP In* , 6tn<rii Omc*a Diytan. Ohio *34£i Sufrsitfury al Plough, Hie 
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biles, but this one by far out-coasts any ol 
the others." 

A Tennessee mechanical designer 
mentions, "With this Citation's front- 
wheel drive, 1 can go down the interstale 
for half a mite without moving the steering 
wheel. It’s that steady on the road." 

As we always do, we asked owners lo 
list changes they'd like to see in their car*. 
The largest percentage recommended no 



changes at all. but among those who did, 
the standard AM radio came in for the 
harshest criticism, Buyers used to have to 
accept the Delco radio with their new Ci- 
tations. but more recently they can have it 
removed as a "delete option." In any 
case, 8.0 percent of our respondents 
wanted belter reception plus AM/FM/MX 
capability. 

A New York housewife; 'It's a soundly 



built car. General Motors obviously put a 
lot of hours and thought into the Cita- 
tion/' 

And a Wisconsin plumbing contractor 
penned ihis note across the back ol his 
q u estio n na ire : " 1 am very p leased w ith my 
Citation — its performance, the way It 
handies, its roominess, its gas mileage 
And I'm pleased, too, to own such a line, 
American-made automobile," Mi 



SUMMARY OF 1979 CHEVROLET CITATION OWNERS REPORTS* 



Total flUlM drlvwn IW.SSJ 

Aw*q« mllti per gallon 

£ Mtar Tour 

hi town - , . 34.7 

Usno Btp* . . 30.0 

2 8-llief V8 

In tmwi £0 9 

Long tripe £5 6 

Enolrar ghtfOM: 

Four 9% 

2.0-Mer V6 . 311 

TraiwnluJon choice*. 

Automate: . . 011% 

Foyr tpaod rrtifufiJ I B 9 

lAdy lift* ChAlCH: 

Frve-a&te hfllcMl*Clf S*4an 63 7% 
Tiiree-dow hateMMCh WHian 22 0 
Two-* k* CjuJj COypn 14.3 

Twentaieltll q.fl 

Why did you d»ww in# CHatlen? 

Eeboamy 73.8% 

Space utUiMiicn 25.2 

From-whae* dnve , . 22.8 

Stylirtn , 19 & 

Overfill so# 16-7 



Specific Irktl: 


Economy 


70 £% 


Handling 


47 & 


FIcKinirvai . 


386 


Rid* 


29 4 


General comfort . 


. , . 26.5 


SpMffie dlillkM; 


No Lori'-fjidii'iii. 


33 3% 


Paintbrush 


*S 


Transmission 


4 4 


Gfli mfleBSe loo Ida 


4 4 



Whm chano** would yew llh*? 



wo thanks 


21 7% 


Ban or ratio. 


0 0 


Diirenanl seal shape sryit- 


7 4 


Boiler workmanship 


60 


Botier material; 


fid 


iWortuninilrip opinion; 


EiiOllfeNI 


22.0% 


Good 


40 7 


Average 


18? 


Fw 


63 


Poor 


85 



Camion opinion (Ironi Mate): 

Ejecallem . 46 9% 

Vary jpod 40.3 

Good 115 

F*r 0 0 

POtjr 0 4 

ComPort opinion |hu **ttif: 

EacMent 3t 6% 

Vary good 4CJ 0 

Sood 17.4 

Ffiir . . .2.8 

P&Sf . . 0.4 

Had any m*c hamcal trouble? 
v« 5Q.0% 

Wo 50.0% 

Wbai lyp* dl trouble? 

Cn&urelar cold slating 24.0% 

Trawniunn 14. 0 

Brakes IQ 7 

AircondiliGn&r 7 4 

Oil iea« s 8 6 

Outer rtfuin «Jiti«r»c1 Dry 7 

Yea 504% 

No 49 4 



DMfer aervkfi opinion: 



Eastern 


199% 


Good 


296 


Avenge 


21 3 


fair 


109 


Pmx 


103 


Number Ol vehicle 1 Owilfrd! 




CtEftnon oNy 


aee% 


Two cars 


49 9 


Three pars 


97 


Four or more cv& 


3.0 


Upkaa of Carl bwrrfd 




C*M'rfote[ 


46 6% 


Ford . 


173 


Poniiac 


B.3 


Otdiniobite 


7.7 


BviCk 


77 


Aae d i*i riftulion gf owrwr* : 

Lincter 30 


21.4% 


3646 y ears. 


37 5 


56p' u S 


41 1 


Would ypu buy another CiEatlaM? 


V*i 


BB7V 


NO 


11 3 



*PB#cemlages ■nigh nor e^ual 100% due to the fOundina 01 insufficient dais. 



How to make 114 



useful projects. 





"Arc Welded Projects -Vol. II" 

Flans, photographs, step-by-step instructions & drawings for 
making 114 different useful projects: shop tools, mechani- 
cal devices, cranes, trailers, boats, stoves, grills, agricul- 
tural equipment, stairs, sculptures, etc. If you own or have 
access to an arc welder and other basic metal working 
tools Ihis book will show you how to make these projects 
at a fraction of the cost of purchasing. All projects have 
actually been constructed by the authors who tell how 
they did it. 

280 pages, 8Y2 " x 1 V* size; over 500 illustrations; pub- 
lished and made available at low cost as a service by 
the James F, Lincoln Arc Welding Foundation. Fill in 
coupon and mail with $4.00 to the James F. Lincoln 
Arc Welding Foundation. It not completely satisfied 
return within 30 days for full refund. 



Available free is a brochure telling how to submit 
project to the Lincoln Arc Welding Foundation for 
possible cash awards as high as $1000. 



ARC WELDED PROJECTS 

ValttrJff' H 



TYPICAL 

PROJECTS 



Tbfl Tncm« rater 
rgbnrjhpn of Spin! SttifteM 
A Ctam or Small Goal Davi) 
Gc«* g3 ml Firapltte 
Firifllic* Lo® Wp-Uaf 
O^ublfl Ail* FLat-bed Trailer 
Tha Cftfflbinati-tei Machinery 
4ixl Hiy Triilcr 
AHlI*tie T filler 
Twig Hors* Triitec 
The Dttijn and Censlmclicn 
Of 1 Tendiin-ftila 
Automobile Trinsperter 
jiraper Gmdtr 



Wood Splitter 
£ nil me Fa*rtr#d Sorghum 
Cane Mil 
Boi Grider 

Thrw pamt Hi tell Ora i n md 
Ft rtil n»r Spreadet with 
Bushel Hopper 
Flits- Dnr 

PitlfLip Truck Vtrjkrirva 
Deiin-n and Conjtru cBiqin 
of Enpmt Crme 
The Construction of a Truck 
Bed far My Walding Truck 
Oiy- Prepan* Pc-ttl c Cart 



| THE JAMES F. LINCOLN ARC WELDIN-G FOUNDATION ■ SOI 17835 * CLEVELAND, DM 44117 

| □ Enclosed is my check, money order, eaih in the amount ot $4,00 lor one 
copy of Arc Welded Projects Vol. II. (2 or more $3.25 each) 
j □ Send me free a brochure telling how to submit ideas to the Lincoln. Arc 
Welding Foundation lor possible cash awards. 



| Nsm-s 



Address 






City 


State 


Zip 


— 
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NEW OUTBOARDS 

f Can.'- q.jeo 1,'pr 1 P-^- • 12) 





ATLAS 

6" SCREW-CUTTING LATHE 



. . . FOR THE WORKSHOP 



Now available for immediate delivery 



WAS $495 NOW ONLY 



THE ATLAS 6 ,# LATHE dues it all — 
taming, boring, threading milling with 
mats I, wood and plastic. 8 spindle speeds, 
tT swing wer bed f 6" swing over saddle 
wingi 191 / 4 " between center TSmlten 
tapered roller bearings. Lathe is 11" high, 
17 W wide, 34" long. Mounting 
dimensions 4 Vi" wide, 27%" long. 



(plus $30 handring 
and shipping) 

Includes reversible power longitudinal 
teed, Graduated compound rest. Toot post, 
ring and roqker. Change gears. Threading 
dial, V-belt. M&t&r pulleys, bore. Two 
GO* lathe centers. Wide range of 
accessories available. 

Pricer iubjett to tki4if t 
widiuut notion 



i Me II To; ATLAS PRESS COM PANT* OEPT. 10 
| 2019 N. Pilcher, Kalamazoo, Ml 49007 

| Please send me the Atlas {Model iOlOQ) G' H 
j Screw-cutting Lathe. Enclosed is my check or 
I money order tor Sd25 (including shipping and 
| handling) or charge my order to: 
j O BanfcAmericard □ Master Charge 



A«t, tt Ekjj. Drta. 

W*— 

Addr«i_, „ 

CHy/M/Bp 

□ SfniJ FSE£ ANij FCrtWSr K, HlM IhI CaliluJ! 

Hichig*™ rislJHiti itltf 4% tUrt HU- 
AvuIbJiIv eonlinintal USA Only, 



Finishing 



Handle 
wood iimshing 
projects qurckty, 
easily and beau h fully 
with ZAR product. 
ZAR ■'BfiveriH: Satin Stains to color 
ZAR- Wontf Finishes fo protect 






Touch 






SEND 2SC FOR THIS 
INFORMATIVE BROCHURE* 






\JG 



Wiled Gratlita Lateral onei o<u*i rt 
StraMDii PA UH5EI1 . Visdia. CA 



brication. and breaker less electronic igni- 
tion are additional factors. Gear ratios 
matched to the power supplied, and the 
new wide selection of propeller styles and 
pitches complete the rpm boost potential. 

Belter breathing and combustion add 
up to a bonus of 25 horses. Dual motor- 
cover air inlets help the engine inhale 
without gasping. Tuned air silencer and 
tuned- length intake man Hold, plus tuned 
exhaust with megaphone and expansion, 
cham ber, I el the air get in a nd ex hau st out 
without restriction but boosted by the sci- 
ermficaiiy tuned shapes. Pullover high- 
speed carburetor jetling. V-reed valves 
and slraighi-ihrough induction, dual over- 
lapped porting and increased compres- 
sion ratio add to the total 

The largest power boost, 37 hp in the 
case of this size engine, has come from 
(he increase in piston displacement. Im- 
proved head gaskets, forged pistons and 
pressure-regulated cooling all helped. 
But again, it was the application of com- 
puter technology that made possible the 
figuring ol the stress analysis that allows 
(he casing to house I argor-volume cylin- 
ders. A bigger combustion chamber, 
longer piston travel, more power result. 

Lowering friction is important. Lower it 
enough with improved gear lubricant, in- 
tegral ig nil ion and alternator, stainless- 
steel water- pump lining and pressure- 
back piston rings, and you come up with 
live more horsepower. Add power trim, 
adjustable angina height, hardened Tef- 
lon-coated propellers and through-hub 
exhaust, and you have extra performance 
leatures that are hard to measure in spe- 
cific horsepower improvements, but de- 
liver the power so that it is more usable 
and produces more speed. You have now 
more than doubled (he output of an out- 
board, without adding size or weigbi. 

Next year's choices 

For 1 900 boating, Chrysler will have 25 
models tFom 4 to 140 hp, including 100- 
and 65-hp Chargers and a 75 Skier. 

E vi n rude and Johnson both go again 
from 2 to 235 horses, and are adding new 
electric -start GOs, a manual 55, a 7 5 and 
the recently introduced 4.5s thai feature 
improved fuel efficiency and starting. 

Mercury's additions to its 19-hp line in- 
clude little 3.6-, IS- and 25- hp models, 
plus the new £25. Using the same 142.2- 
cu.-in, displacement as the 200, Merc en- 
larged the carburetor venturis, increased 
the reeds from 10 to 14, redesigned the 
air inlet silencer and intake manifold for 
increased capacity, changed port timing 
and introduced a new exhaust tuning. 

Next spring will certainly see the mak- 
ers of compact outboards adding to I heir 
lines, as well Less size, weight and gas 
consumption per horsepower, for big and 
small outboard motors alike, is now the 
name ol Ihe game M 
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THE CHANNEL CHALLENGE 

( Continued from cage f r ?j 

pounds for the 22- milt Channel ex- 
cursion, Thin quantitative approach 
to helping athletes train precisely 
for specific tasks is one of the Mac- 
Cre ftdy team’s first practical spin- 
offs. 

Another discovery was that, in 
power output, pedaling slowly-hard 
is the equivalent of pedaling quick- 
ly-eaaily. Regardless of personal 
choice in gearing, each individual 
has a maximum output governed 
less by muscle power than by lung 
and circulatory system capability* 

' l Lf you could get a day where you 
had four or five hours of just really 
calm, cool air, I think you could fly 
that long with suitable training/ 1 
muses Allen. “Tt’s to the point where 
human-powered flight is limited 
more by environment — by turbu- 
lence — than by the ability of the pi- 
tot to put out power,” 

So, has human-powered flight ar- 
rived for the common human? Well, 
besides detailed Condor construc- 
tion plans already available from 
MacCready, he anticipates publish- 
ing an Afbatroaft design summary, 
After so many changes, he doesn’t 
even have its exact measurements 
at the moment. (Ron Moulton, an of- 
ficial observer, reports 94-foot 2- 
inch span, 5-foot 6-inch and 3-foot 4- 
inch root and tip chords, 33-foot 
length — propeller to bowsprit tip). 

MacCready would like to see kits 
produced eventually* complete with 
carbon fiber tubing, and possibly 
based on the still untested, 72-foot 
span Gosmmer Penguin (second 
backup vehicle in England). It is 
considered easier for amateurs to 
build and fly. 

More immediately, MacCready in- 
tends to design a better, safer, 
lower-powered (3- to 4-hp) “micro- 
light,” as powered hang gliders are 
being called (page 87, March ’79), 

Several team members are part of 
the Human Powered Vehicle Assn, 
and took part in its annual Speed 
Championships (page 90, Sept. ’79), 
MacCready is HPVA president. 

The ultimate benefit of the Chan- 
nel project, says MacCready, 
“Doesn’t have much to do with Hight 
itself, but comes from the perspec- 
tive you get in applying standard 
concepts toward a goal. The Cart dor 
isn’t the ‘ancestor/ but we had to go 
through it to get perspective on 
what can and can’t be done/' iw 

Information for hom*bUlldfrri; Paul WscCrantiy /$ 
offenmj an information kit Oft miflpOwared aircraft for 
S2; plans for Gossamer Condor can be ordered at 
&7S and plans tor AlbalKlS-S and Penguin may be- 
come available in the future . Write MacCready at 145 
Vista Ave, r Pasadena, Calif. 91107 





At Last! A Planer/Carver 
That NEVER Clogs 



When we firs! saw this- tool (new to the States but an old 
lavorite m the Qrjenlj, vwj were amazed by 1(5 simple design 
and functional versatility. 

It’s made □! 10 double-edged hacksaw blades (One edge 
tine and one edge rough.) These blades are actually 
koto diamond shapes which very quickly remove wood 
without clogging 

* We tested it as a planer and il Outperformed 
every plane we could find — without 
constant adjusting. 

* in 30 minuies, we carved a rough figure 
out of a log. 

* In 2Q minutes, we made an S curve 
oul of a board, 

■ Great for shaving swollen 
or windows 

* It's fun to play with! In a 
couple ol hours, you begin 
to appreciate that It can do 
very fine work, indeed. 



| Voj Hie Leichlung. pleas* send ms 

J. Japanese Pt4ner[S) @ 5 >2. 95 

J Spare Ssadetsl @ sg 95 



Shipping, Handling and Insurance 
Ohio Residents Add 5V?^ Tax 

TOTAL 



METHOD OF PAYMENT 

LI Check Enclosed [_J VISA 

| Card # 



Cutting surface is 10V*x1Vi M . 
Overall length i& IS 1 ^' 1 . Has a 
Straight handle plus a knob 
— tor two-hand control The 
blade reverses, rough to Fine, 
in seconds; just loosen the 
knurled nut on top. 

Japanese Planer... . ONLY $12,95 
Spare blade $6.95 

Y&m Can Order Tool* fly Phone: 

Call TOLL FREE 800-321-6640 

Ohio Residents Call: ( 2161 . 031-6191 

■ “ W - 1 I I “ *■ < 1 —1 * *■ n- - ■ 1 . 

rf£i£i* :??B T" Enclosed is my Order » 
lor Woodworking Tools. V 
As my BONUS please * 

send your page, 19 SD I 

color celaieng PLUS all [ 
S1.7S ■JS3H catalogs and new tool 

hu I let, ns FOR THE NEXT | 
TWO YEARS FREE! t 

Enclosed is E1.M Please send I 
your 1 980 color catalog PLUS all ? 
catalogs ana bulletins FOR THE f 

NEXT TWO YEARS! 



J MasterGharge 
Good Thru _ 



| Name 
City _ 



.Address 
.State 



Zip 



V 




"THE Workbench People" 



u 

c 



4944 Commerce Pky. #1 079PM 
Cleveland, Ohio 44128 
Phone 216-831-6191 



J 



BE A 

CHIMNEY SWEEP 



Yaur Chun S u ■ I n A i+ 4 m™ry -uwyp can chian a dvmi<tj.- 
li^h ,h., Ainjiiw Wfii" Syr-fi- in i * 14 hnui Nrt>-fjbbi. rtH 1 B,fiagv 
r^r,. il tW lM> 




AG>HWll|| NMr 

Hu r- _ * ray CMil hi)- 
Kliilwd in A ijri '.'.ill. 

nKic hi chiurntyi 

hf^iillf cie n MKiMIJjy 

1 0- p- v: .V n I +14 dfl".3.jL 

The Auqu s-t We»l" Syrieni 

M,:ri rtf rjpi Liv I III*-, .vis, nlhpi m r: SnH In 

ih v country 

nd Inr nur hf r lynjOri. m t«l TOLL FRFt 
sny hint *i>1 «* I or “THt 

800-648-5311 

1, wg wi u in 
j^a^ 1 

&■,. tin 
t LWripvii 



New Table Tup Invention Puis You In 

PROFITABLE RUBBER 
STAMP BUSINESS 



Hom Opfriiort now .take 
S 16.50 AN HOUR Ln BmmV 
och qdcc Moopollxcd 6y 
. few hie t6Apink( 

Rubber ilimpi tirl"* high 
pifcH-(W iwJy peiuiles la irmlie 
Hake up hi 116,50 v** lmur Sian In 
rim*- 41 home-. Maks* any kind liT-Mamji ELwrythbig 
Mipplled I WI" W* you cam net ywn u*m bwm«* FREE 
Welt send yuu lnlv<in*NM Mlhnui iVhliga(k?r» alKMI <hk 
highly prnflra'hk' huslnes#. f or free IrAffmaiitain.wmcl nnznr A 
Mblicn tod*y Oh * paftcant hv: 

Kubt>«T Simp Dhn Ortt, R-’-H 
till Jonib, Chkteo. IL HUt 

OB CALL TOLL FREE B06-621 5809 




llRr>04a Realdenl* C*JI BOM7 2-S858 



U bnn a dtry~T day* ■ »nl' Uchidini Snitday, 
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Polymer 'glass' sealant 

Revolutionizes car-finish protection and keeps your car 
showroom bright for years — You’ll never have to put wax on it again! 



Available only as a service by new car 
dealers for 5100 to $200, Now do it yourself 
In less than an hour tor only $29 96! TVie 
original GioSea! 1 with Polyglass f (Offered 
by direct order only, not available in any 
store, 16 0i- bottle, enough for 2-3 avorage- 
sistod cars | 

The elements v*. your once beautiful ear... 

You've probably experienced it. Your trea- 
sured, shiny new automobile gradually fades 
and dulls Oxidation sets in and the once bril* 
bant, glossy finish turns chalky and washed 
nut. Even hours of waxing and buffing can't 
recapture that new car look , . . Until this now 
chemical science discovery.,, 

Never put wax on your car agaln.,,Gb5e*]’ 
is not anything like a simple wax or polish. It 
is actually a miracle polymer glass formula- 
tion serving as a powerful sealantand a beau- 
tiful exterior finish, When applied to your 
car's finish and chrome its Electro molecular 
Action literally fuses It to the surface, locking 
in a brilliant shine for years. GloEeal* with 
Polyglass actually changes the molecular 
structure of your cars finish, It penetrates 
through the old wax and binds itself with the 
surface. 

GloSoal* with Poly glass Is Impenetrable, 

non -porous and virtually impervious to dam- 
aging air pollutants, car wash detergents, salt 
air and water, hot burning sun, cold winter 
winds, grease, wax., acids con tamed in eggs 
and s ha ving c ream, ultra vtofel rays and even 
fire damage, it also provides a brilliant, rich 
shine to youi car's linisb, keeping up the 
appearance and the value of your expensive 
investment 

Prevent* oxidallon from starting on new 
car*, .and actually removes if from used 

mod els f GloSeal* is literally a Glass Shield 
that becomes part of your car's finish. Your 
new car's paint is guar- 
anteed not to oxidiie... 
for up to 3 Years! Then 
GloSeal* it again tor years 
more of protection, On 
used cars. GloSeal ' will 
actually remove the sur- 
face oxidation, add gloss, 
and stop normal oxidation 
for 3 year before you 
need to reapply. It is 
similar to covering your 
car with an impenetrable 
coat of polyurethane. 

E namel spray paint can f 
even get through the 
clear glass shield . . . 

When, this new profes- 
sional a utomotive product 
is demonstrated to cat 
dealers, the ''spray paint 
test 1 ' is used. GloSeal* is 



applied to a ear's hood following the instruc- 
tions Then enamel paint is sprayed directly 
on it. along with Magic Marker and other 
solvents Then, to the observers' aston- 
ishment, all of these are wiped oil the hood 
with a mere cloth. Nothing, not even dirt 
and dust can adhere to the surface! 

important: 

Many other "polymer" car care products are 
ordinary silicone- based formulations, similar 
to a synthetic wax, as evidenced by then ivnx- 
hJrnfeti! Gin Sea l* with Pulyghss is an entirely 
different product It is far more advanced, 
glass-like. slick or. providing a better, "oleclw- 
molecular'* adhesion The result is a richer, 
deeper gloss than you have ever seen betore, 
plus months oi extra "Cism enclosed " protection ■' 



No rubbing, labor, or buffing equipment 
needed... GloSeal* goes on easily and 
quickly. You wipe it on, lut dry, and thun 
wipe it off. It lakes only a few minutes — less 
than an hour. Between washes just wipe 
our car with a damp doth to reactivate its 
nllidnt dirt and dust- repelling uhmc 
The incredible GloSeal* "Brilliance and 
Protection Guarantee "...If after using it. 
you are not pleased for any reason, return 
the unused portion within 2 weeks of receipt 
fora prompt refund of the entire purchase 
price further, if you apply and maintain 
according to the instructions and GloSeal* 
does not protect your new car for 3 years or 
your used car 190 days old or more! for I 
year, we'll return your small investment on a 
prorated basis. I Note: GloSeal* i& 100% sale 
to use — it can be removed with mineral 
gpiritB). 

CALL TOLL FREE FOR INSTANT PRO- 
CESSING: 1 -BOO-235-6945, or If busy 1- 
800- 235-6951, Cabf res please call 805- 
966-7107 Or send coupon • 



PiDcnplIjf ship die lt?l lotwm*; -Ardor EE nril I OG'I- natmEivd ] 
can return the unused poition within 3 weeks For a - jlikV 
rcf-iind ol purchase price (2eii itiippmivcasll ClJie-rkQne 
[1 PG L j.'iip- 1 t; Dll le -i S2i? Vhi Ann 52 00 shipping & 

handling 

35 00 per L'-jI-U icuirtipLa bcitle pijirhaco-s 

C FOM ■ thip boMlci (a S2-49& e-ti and 52. CO 

__ shipping 6: hAndlinCj e* 

Q ChecSf or Money Orde r enc-l wed ICA eei add na 1 -b-s- 

ia rl 

□ Chaise cn.-|f crecii! card numbej tie low 
D &a nit An; s: ltd id / V i sa 'I Mallei C,‘i i i g* 1 

nn-ierbenk ha ' 

□Amencxn E*pf**i □ Dipt-in Club □ Cirm pUncHa 

Credit Card. Nc._ 

Exp P*te 

N lT.,1' 

AddreU — 

CHy/SttH/Ztp — , — 

Stouhlne Group. 

924 Anacapa St, Dept.G£l25, San la Baths ra. CA 93101 
■ Trademark StiiHhlM [iw , 1979 



PM previews 

Hewlett- 

Packard 

HP-41C 

calculator 




The HP-41 C offer* many new feature*, In- 
cluding plug-in memory expansion- It will 
also accept 16 preprogrammed cartrldges. 



A t press time — too late for fust 
, month’s story on new-genera- 
tion calculators (page 98} — Hewlett- 
Packard announced a new program- 
mable calculator, the HP-41C- They 
call this "personal calculating sys- 
tem,” their most sophisticated one. 
The HP-4 1C uses a liquid crystal 
display (LCD), rather than lighted 
LEDs, setting it apart from other 
programme blea. But the true differ- 
ences are inside. 

It will accept plug-in memory, as 
well as plug-in programs. Memory 
modules ($45) can be added to the 
basic calculator {$295} to raise its 
memory to 2000 lines of program. 
The Plug-in program cartridges, 
also $45, can contain up to 4000 pro- 
gram steps each. 

Each key on, the calculator can be 
user-defined. If you want a key to 
mean the square of the previous 
entry divided by pi, you can so define 
it — or use an even more complex 
definition. Hewlett-Packard sup- 
plies keyboard overlays to relabel 
your personalized keyboard. 

Accessories include an alpha- 
numeric printer, magnetic -card 
reader and a wand you use to read 
printed programs (in bar code) with- 
out having to type, — j\Vi/ Shapiro 




GloSeal" with 
Polyglass. 
Already on 
thousands of 
vehicles. 
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THE FRAM EXTRA LIFE AIR FILTER. 
IT’S LIKE GETTING SOMETHING 

FOR NOTHING. 



Some years ago. the Army 
asked us to design a special air 
filter for helicopters: one that 
could hold a lot more dirt. 

First we tried adapting 
ordinary car air filters, but they 
j ust did n 't have enough capacity. 

Then we experimented with 
other materials. Some could hold 
more dirt, but they weren't as 
efficient as paper filters. 

Finally. w r e found the answer. 

TWO FILTERS 

Why not combine both kinds of 
filter? 

Outside, we used a material 
that could hold an enormous 
amount of dirt. Inside, we put a 
regular paper filter. 

It was tested on Army heli- 
copters anti passed with flying 
colors. 

MOW AVAILABLE FOR TOUR CAR 

Now we are making the same 
kind of filter for every kind of 
car; domestic or foreign. 

its an incredible filter. In 
tests 1 ' we found that the new 
Fram holds 50$ more dirt and 
lasts 50% longer than our 
regular filter. And keeps more 
dirt out of the engine. 

But, just because it's 50% 
better, don’t get worried that 
it's going to cost 50% more, 

SAMI PRICE 

The new Pram Extra Life 
doesn't cost any more than our 
old filters, 

In other words, you get extra 
life. 

And extra protection. 

At no extra cost. 




50% EXTRA LIFE 
AT NO EXTRA COST. 




Ffam and AuicHiie af c ttofidin Corner r>*5 
Fram Corporation Providence Rhode l&larm 029(6 



Tested against our conventional air filters in accordance with SAE procedures. Results may vary 
according to car s condition, filter change interval and where and how you drive, 
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REMINDER 

Shotgun Bairel Recall 

As your thoughts turn to hunting again, we T d 
tike to remind you that Smith & Wesson issued a 
voluntary recall of the barrels of all existing 12 
gauge Model 91 6T Takedown Pump Shotguns this 
past winter. 

Owners of current Model 91 6T shotguns who did 
not take action after our first notices are again urged not 
to fire this gun with existing barrets. Under certain condi- 
tions, the original barrel of the 1 2 gauge Model 91 6T t 
shipped with the gun, could rupture. 

A new design of interchangeable barrels has been 
developed to eliminate this specific problem. The new 
barrels will be identified by the letter “O ' 1 stamped on the 
top edge of the barrel near the breech end. 

Individuals who have a Smith & Wesson or 
“EastfieicT brand 1 2 gauge Model 91 6T should send 
the barrel only to: 

Smith & Wesson Barrel Exchange Program 
2100 Roosevelt Ave. 

Springfield, Massachusetts 01101 

This shipment may properly be made by Parcel 
Post or U P S. as long as only the barrel is returned. 
Replacement will be made in approximately two weeks 
after receipt and at no cost to our customers. 

This notice does not concern the Model 91 6 shot- 
gun with fixed barrel. 




Smith &Wfesson 
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CLOCKS 

Lei KLOCKIT he the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! 
Regular * Transistorized * Quartz 



■ran 



wn 




KLOCKIT 



Swp*h NEW Qmrti! PR-100 

* Deal tLmckeeptt on the nurk-c? 

* Regular shaft PR 3 DC 

* frit lIhK h* \ w IJlivk 

pftlGt-S- I Jlfl.m S ji *4 IS ei . Ill Ji 5th i!' 
(M . Vial 5.' ej ; shipping &. knullinp; 'SI W Jit 
I nwfiraffl si H9 Kw 5 ran rmcnft 



FREB HANDS 
WITH 
EACH 

MOVEMENT 

PURCHASED: 



A 1 54 Amtifnii-fflidt bilttn dock mtvn«t 

* The only 4 Jewel Bittny Gock 

rrtttwntent on I he market! 

* ImmedtiLc delivery from iE«kl 

PRICES: I lot SA.9S: S at SS.H5 ca. ; 10 ai 
55.40 50 n 54.35 longer ilmfl 

available it slight cehi ctjst, sli ipplng ntri 
indldcd. 



L_ 



We WcIh-oia* Phtiac Oidcn — Call Ui Today! 

NEW Quarlj; Butlrrv Pendulum mu^rltrllt hi man] tit«i! Alta rtftlJar IVnclulum. 

HiUery Cblmc ud bln-bu* n^rctornii, BMillhJ P T A IS, Nuitii.Mli, mhA Wdght Sheila. 

Fhit FREE Catalog Call: 61)41 245 6902 or write KLOCKIT. P.t). Km *29. Lake Geneva. W[ 5 1 147 
\fir fatter eatttog delivery p/frw icaJ 33 «*rjl 



HINTS 

FROM READERS 

Clothespin is saw handle 




* 



You can combine a springless 
wooden clothespin with a Vfe-in.- 
wide hacksaw blade to make this 
open-end sawing device. Cut tips 
off the clothespin legs. Cover one 
end of the blade with a double 
thickness of medium-grit sandpa- 
per, grit side to metal. Insert cov- 
ered blade end between the legs 
and turn ,32-ga, wire around the 
wood to secure blade. Twist wire 
ends} bend into wood with pli- 
ers. — WK. Burton 



Handy accessory caddy 




Here's a storage caddy you esn 
make to hold brushes, router and 
small drill bits. Glue a l^in.- 
wide piece of corrugated card- 
board to a 3Va-in,-dia, wood disc. 
An awl into the aide becomes the 
handle . — Ken Patterson 



De-oiling file 




Rub chalk into a file to remove oil 
or grease deposits. After several 
minutes, whisk it out vigorously 
with & stiff-bristled brush,— Day- 
ton Lee 
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on the huge demand 
and 



or more. Work part time, full time, right at 
No layoffs. No strikes. Provides 

income. 



Read What These Foley 
Shop Owners Say: 

Shop will gross $40,000 . .. 

, . . likes being independent 

"i worked in various, mdtts- 
t fleet jobs for Vi'trr 1 ' , and always 
wondered it i loufd make 
mum v tot MHtietmr the win t 
couldn't da it for myself. Sti 
after losing my regular job , / 
iff)? It rd my Ftrfey sharpening 
shop in the basement of rrr v 
tw/m i tmfy tunt ei minimum of 
i lJ i7i ft i •, leirt with, but l r otey 
financed /he huUitu c. \tv slurp 
H'itt gross over S40 n fH)0 this 
war, nrief I like the feeling of 
running my turn shop without 
answering to someone else." 

Wlliiam Walcott 
WiHpughby. Ohio 44094 

Husband and 
wife have a 
going spare 
time shop 

‘"ftti if cult strife- 
id nr foreman, 
is a nurse's aide, 
/ nte v shop fits in nicely 
with eitir regular jpibs . amt itf 
t'urrj extra money, Our utn\ 
help tint too, so (Hit's is a real 
family businc 

"I'm stilt (ort xtiiaw tit refire , 
bat nhett t t to l U have a very 
good business huUi up. foie i 
equlptnen t helps its Ur do gtHtd 
work amt hrittgy turn timers 
bn ft, with mum jobs on a regu- 
lar basis . . we have a tot of 
repeat business the year 
around. 

Victor KDslosk i 
Srurgils, Michigan 49091 



This can be one of the most 
important decisions you ever make 

Going into business fur yourself can be I he 
most exciting and re warding decision you're 
likely to make in your lifetime. 

Owning your own business brings you a 
sense of independence. You’re the boss . set- 
ting your own work hours. Your own effort 
builds the business for yourself and your 
family. You can achieve g resit satisfaction 
and profits, if you chouse and manage your 
business wisely. That s why so many men, 
just like you, are cashing in on the big profits 
io be made in this fast -growing service field. 

The sharpening business allows you to get 
started with only a minimum investment, re- 
quiring litile space and effort fora successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in . because there 
are exceptionally high profits with no in- 
vestment in merchandise. 

If you need only $200 or 5400 extra income 
each month, a sharpening business is idea! 
for spare time. The additional dollars can be 
SPENT for more of the good things of life. Or 
they can be SAVED in a rainy-day fund that 
the family can bank on. 

More sharpening businesses are 
needed every year 

As original equipment continues to climb 
in cost, owners arc becoming more con- 
cerned that the equipment he maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners arc having their old saw blades 
and tools resharpened many times, where in 
the past, they would have replaced them 
with new blades or tools. This is where you 



CLIP OUT AND MAIL THIS COUPON TODAY - OP CALL TOLL FREE 

(Except in Hawaii or Alaska!, 24 -HOUR ANSWERING SERVICE 



can step in with the much needed service of 
sharpening saws and practically any kind of 
tool, 

SEND FOR FREE FACTS TQDAYl 

@ This FREE 
booklet has 
helped 
thousands 

Thousands of good men 
have been inspired by this 
fact- filled book into mak- 
ing Thai first important 
step of starting their own 
business. It can be yours just for the asking. 

ft covers these important subjects , , , 

• How much money can you make 
* Age, education not a factor 
* No selling is required — customer a bring 
iheir business to you 
■ Lawn mowers and chain saws 
* Sharpening business is year-round 
* Sharpening opportunities in small towns 
and large cities 

• A sharpening business provides excellent 
retirement Income 
* How Foley helps you start 
* No experience needed, any age can 
succeed 

Act today, so you can have a 
brighter, more secure tomorrow 

Right now. while this is still fresh in your 
mind, fill- In the coupon below, We wifi send 
your FREE copy of ‘ 'Opportunities in a 
Sharpening Business of Your Own". There 
is absolutely no obligation and there are no 
franchise fees in starting your Foley Sharpen- 
ing Business, 

Srtuf yulir namt and addrevs ta; petty \ti)nujiuturui£ Co, 
170$ f airy Quititiig, Min neapoUs, Minattota S54I8 

T~{SOOh3ZS-7140, 




Glad he 
chose Foley 
lor his saw 
shop 

" I worked tty a 
carpenter edt my 
hfe, hut when u Hat h injury 
for fed me t\\ quit t deitded to 
go into sharpening full (i/ne. 
t m \ erv proud of m y .shop and 
glad my choice wn ■. hofi \ 
equipment .. . it is superb, f 

mode aver $4ft r 0(K) last war, 
and this Vetir il it iff co more 
than $50,000." 

Victor John soil 
Lincoln, Nebraska 06$ 07 




■ ■ uwmwm 

BOOKLET 

This little book 
has helped 
change t h e 
lives of thou- 
sands of good 
people, just 
like you. Just complete the coupon, 
clip it out and mail il to ns today. 
Get started now for a brighter, 
more prosperous tomorrow] 



_ Foley Manufacturing Company 
• 1709 Foley Building 
I Minneapolis, Minn. 55413 

^ J YES, I would litxe to receive complete details 
I about bow I can easily stair a profitabia, Foley- 
I equipped -sharpening shop Please rush me your 
I FREE booklet, without any cost or obligation, that 
J gives me full details on how I can quickly stad my own 
I business. 



ADDRESS 






CITY 






STATE 


ZIP 




AREA CODE 


PHONE NO. 
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Jusc reading our catalog 
could help make you a 
better craftsman. 



You're only a good m your took That's 
TVhy we’ve deijanea our catalog to be like no 
other hand tottfi catalog that you've ever seen. 




k i more than an ordinary tisane ui' 

over 1 ,000 wcodworldag took. Instead, it's a 
108' page book with superb photographs, 
honest specifications and reliable desenp- 
nons of tools which cannot be bought in your 
average hardwiire store. 

So send us this coupon today. We wane to 
make it easy for you to be as good as you 
can get. 



* , vl .| l i ft. | laj 

■ Garrett Wade Company, Dept. TM-lb-9 
: J02 Fifth Ave., New York, NY. 10001 

" □ iiUmt ipNurci!ijli:^,j[i]u£ti.J NAih I hiirtockriwl | 1 , 

, □ Send ir ■ l ynut cjfaLi^ «mi J Nt A WJ.SS minHifiy r.JWq-f 
, tuOtl Hunr'i 1 1 lur ilhic ju 

I N ±JTir 

* Aiktreu 

■ Cmy Slur Ziy 

. CuijJuri i rilcsnx ra c jji nhriiA iiu.r hUml Tuol titljJojt 

. wily by tuiiJuu I i 00 lim 1 , '■ I ■ it> Li-t VjJi t y 
, P.Q. B.JV 6 J 95 , Gry.w*, OliKifM.i K 2 A IT-*. 



Build a Grandfather 
Clock Case for $ 99. 



QUALITY 

GRANDFATHER 

CLOCKS AT 

FACTORY DIRECT 

PRICES. 

■ Completely finished 
and assembled 

■ Kill with pre-cut 
pons 

■ Be outdo! solid 
woods (walnut, oak. 
or cherry) 

■ Brass West German 
movements 

■ Antique furniture 
reproductions 

■ Money bock 
guarantee 

Send £ 1 .00 
far Color Catalog 





P 0 (k» 490, Bepfl P M, Foley Industrial 
Pork, Foley, Alabama 36535 
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gets a rfiur-tmJ revamp that updates 
the styling and helps its aerody- 
namic efficiency, 

ALL-NEW SEVILLE 

Cadillac L>iv. has reticule its luxury 
Seville on the fully independent' 
suspension, front-drive chassis 
shared by Eldorado, Buick Riviera 
and Oldsmobile Toronado. 

Cadillac did not have a drivable 
sample ready in time for this pre- 
view, hut we can be certain that the 
Seville will bund hr and perform on a 
par with the excellent front-drive 
Eldorado, which received the down- 
side treatment a year ago. 

Division general manager and GM 
vice-president Edward Kennard 
calls the Seville "the most signifi- 
cant. new car of the decade.” We're 
not so sure about that, but Seville 
for I 98IJ is, in Kennard’s words, “not 
only the first L'.S. car to be sold with 
a diesel engine as standard, it. is a 
car with such advanced technology 
it will become a classic in its own 
right. It has a custom-built look. It 
combines European flavor and 
American Hair. There is no other car 
like it/' 

The most striking visual feature, 
of course, is the classic Rolls- Boy re- 
like rear end, There is really no rear 
deck: instead, the roofline slopes 
directly down to the rear bumper 
with an old-fashioned '‘hustle’ 1 
trunk bulge. 

Word is that this controversial 
styling touch was former GM design 
chief Bill Mitchell's final stroke 
before retiring two years ago, 
“Wait'll you see the '80 Seville,” he 
said at the time. 

We think it looks good from some 
angles (especially with the Elegante 
two- tone treatment) and awful from 
others, but we're betting they’ll sell 
every one they can build, fuel crisis 
or not. Remember, tile first Seville 
was controversial because of its 
squared- off, rear-roof profile. But 
now almost every new American 
sedan has adopted that look. This 
elegant new version gives Seville 
buyers something very different 
once again. 

NEW ENGINE 

Besides the standard Olds-built 
0,7-liter diesel, the only other choice 
is a new Cadillac- designed and built 
6,0-liter gas engine with sophisti- 
cated digital electronic fuel injec- 
tion. Due to that state's more strin- 
gent emissions standards, Califor- 
nia Sevilles and other Cadillacs will 
have only the previously available 
5.7-liter closed-loop, fuel-control, gas 
VS engine. 



Also standard on the Seville are 
four-wheel power disc brakes, elec- 
tronic suspension leveling, elec- 
tronic climate control, cruise control 
and a host of other luxury and con- 
venience features. 

Although the outside dimensions 
are similar to last year's car the 
new, front-drive Seville's weight 
(with the gas engine) is down some 
300 fuel-saving pounds and interior 
roominess is enhanced in nearly 
every direction. One nice touch is a 
center console display are a for radio, 
climate control, clock and other ac- 
cessory controls. The special-edition 
Seville Elegante features standard 
leather-trimmed seats and a choice 
of three different two-tone paint 
com hi nations. 

MORE EFFICIENT BIG CARS 

The name of the game for the fam- 
ily-size GM cars Lhis year is in- 
creased efficiency by means of bet- 
ter aerodynamics, less weight, lower 
rolling resistance, smaller standard 
engines and other engineering 
changes. Slimmed down drastically 
three years ago in Round One of 
GM's total redesign program, these 
popular entries arc subtly restyled 
and improved in many ways for the 
198(1 model year. 

Air drag was reduced by lowering 
their noses, rounding their fenders, 
squaring-off their roof shapes, 
raising their rear decks and adding 
tiny spoilers at the trailing edges. 
The resulting decrease i n drag is sig- 
nificant (II percent in the Buick Le- 
Sabre’s case) and translates into im- 
proved fuel economy at highway 
speeds. 

Rolling resistance was reduced 
largely by going to high-pressure 
radial tires, and weight was pared 
by substituting lighter materials 
wherever possible. The 100- to 300- 
pound weight reduction is especially 
impressive considering that the 
bodies and frames had to be struc- 
turally beefed here and there to 
maintain ride quality with the stiff- 
er high-pressure tires. Overall fuel- 
economy improvement averages 
about 1 mpg per car, but would have 
been 2 to 3 mpg were it not for the 
economy lost to 1980's much tougher 
federal emissions standards, 

CHEVY AND PONTIAC 

The new exterior shapes of 
Chevy's Inn pa la and Caprice aeries 
cars reduce their air drag to a coeffi- 
cient of .450, which is impressive for 
such relatively large automobiles. 
A new Chevy-built 3,8-liter V6 
engine replaces the 4.1 -liter straight 
fPtease turn to page 
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COLD SLEUTH 



CAN CUT YOUR ENERGY COSTS 

UP TO 25 % 

Your fuel bills are getting higher every year. This winter 
you'll be paying as much as $1.00 a gallon for heating oil. 
Electric companies are tacking enormous fuel passalongs 
onto your monthly bills. And the way things look now, 
energy prices will continue to rise out of sight 



A lot of that expensive fuel you buy is wasted , . . through 
poorly-fitted window and door frames. You've probably re- 
paired most of those leaks because you felt the cold air as 
you passed by. But COLD SLEUTH can help you do even more 
to save fuel dollars. 

COLD SLEUTH CATCHES SNEAKY HEAT THIEVES 

Every house has tiny air leaks, often too subtle for you to 
locate. You know cold air is seeping into your home— white 
fuel dollars are pouring out, But you don't have a clue as to 
where to look. That's why you need COLD SLEUTH. 



RECORDS MINUTE TEMPERATURE CHANGES 

COLD SLEUTH features a specially designed thermistor 
scarcely larger than the period at the end of this sentence. 
It Is so sensitive that It reacts Instantly to changes in air 
temperature as small as 1/10C of a degree. And those 
changes are clearly indicated on the easy to read meter. 



EASY TO USE 

Just set the control at the mid-scale reading, remove the 
thermistor’s protective cover, point COLD SLEUTH in front of 
you t and watch the needle move. 




HELPFUL ALL YEAR ROUND 

During the summer your air con- 
ditioners have to work extra hard 
If your house is poorly Insulated 
or h^s leaks. By using COLD SLEUTH 
In reverse— to locate and repair 
hot problem areas— you could 
probably bank part of your elec- 
tric bill. 



LOCATES ALL 
AIR LEAKS 

Normal t rouble areas 
Include doors, win- 
dows, vents, electrical 
outlets, fireplaces, 
chimneys, and crawl 
spaces. But to find 
those sneaky heat 
thieves, probe your 
mo SLEUTH along 
walls, ceilings, and 
floors, When the needle 
moves Into the cold 
zone, you've probably 
uncovered a hard -to - 
see crack or a gap in 
the Insulation, 

By keeping track of 
temperature variations 
al! over your house, 
you'll know exactly 
where to caulk, patch, 
or Insulate ... to save 
those valuable fuel dol- 
lars. 






COLD 

SLEUTH 



ORDER YOUR COLO SLEUTH TODAY! 

The sooner you have it. I he quicker you can save 
luel and energy dollars 

Simply use cue coupon below. Enclose a ctieck or 
money order ol 127.-95 for each COLD SLEUTH 

Also av&lahtB in kit form, it you wish to butto your 
own and save svsn moro in on$y, onctoss just 
$19,95 tor e&ct) COLD SLEUTH kit, 

r — , 

Mike chick or money enter ps-yabio to Popular 
: Mechanics, and sflnd to:: ; 

1 Popular Bfadiamci COLD SLEUTH 

1 BO* 1014, Radio City Station cuuim 

New York, NY, 10019 KMT0 i 

s YES1 I want to eul down on my fun and j 

i energy costs ’ 

□ Please send me ready-owl! COLD \ 

SLEUTHS at S27 95 each S j 

D Ptww send me _ COLD SLEUTH 

kits at ST 9, 95 each, S j 

TOTAL AMOUNT REMITTED S ) 

* Name _ j 

t Address . ! 

: Crty State _ .Zip , 

I Plsase allow Tour to six wecKS lor dtlivo^y. ; 



J 






DRIVING THE 19B0 GENERAL MOTORS MODELS 





ONE 



MAN 



POBTABIE 



SAWMILL Of 

If you need good, high-quatily lumber, gon'i Jet 
inflated lumber prides stop your important building 
projects. The Belsaw goes right lo ihe trees and 
turns oul smoolh, true-cut lumber, . . even begin- 
ners gel excellent results. Just one man |no crew 
needed) can easily cul enough on iveekends to saye 
hundreds o( dollars over high lumberyard ipnices. For 
power use trader PTO or other low HP diesel or 
electric unit. Facto ry-direct selling keeps price low, 
and convenient lime payments may be arranged 
Send for FREE BOOK! Just mail coupon below lor 
“How To Sow Lumber booklet and complete facts 
on the One-Man Sawmill. There is NO Obligaliuir 
and NO Salesman Will Call on you. Da ft lODAVl 

8ELSAW MACHINERY CO. "l 

3039 FIELD SUlLDlNG 
KANSAS OTY, MO *4111 

Pieasr strtd ail facts and details in 
your FREE HOOK "Haw To Saw 
(.timber'", i undtntaxttd there it .Vs 

Obligation and that A'o Hair wrran Will 
calf an nr, 



j Address 

(jltT-Stlt^ 



REDOING 

SHOES 



The flttln’est 
safety boots 
for busy feet 




• Heel-hugging Pecos pull-ons wilh 
steel teres 

• Pul! -grain, water repellent lea I her 



■ "Sweat- Proof" 
leather in agio- 
won 't crack 



S - 15, 
Widths B- 
EEE,,, 
noi all a-ita-i 
in all wirfrh'i 



IN WE 

YELLOW PAGES 
UNDER "SHOES 



Six as standard engine, and a fuel- 
saving lock-up torque converter is 
standard with automatic transmis- 
sion, except in California. 

Pontiac's 1980 Catalina and Hor- 
ne ville models have a longer look 
due to extended front and reduced 
rear overhangs and the chopped 
routines. Luggage capacity is in- 
creased one cu.ft. to 21 as a result of 
the higher deck lid, new standard 
compact spare tire and other 
changes, A new Pontiac-built 4,3- 
liter Y8 is standard in 49-state Bon- 
neville Broughams and optional in 
other models* a 3.8-liter V6 replaces 
the standard 4.9-liter VS in Bonne- 
ville coupes and sedans, and the 5.7- 
liter diesel V8 is available in some 
models. Certain versions also get the 
lock-up automatic transmission 
torque converter* and larger fuel 
tanks on all full-size Fontiacs in- 
crease driving range. 

OLDS AND BUICK 

Oldsmobile 88s and 98s are slight- 
ly shorter and weigh less than their 
r 79 counterparts* and weight reduc- 
tions from such things ns smaller 
catalytic converters, a lighter- 
weight transmission with the 4.3- 
liter VK engine* compact spare tire, 
tape-drive window regulators, alu- 
minum intake manifolds and hoods 
on certain cars, and even plastic 
wheel covers on 98s add up to a 
weight saving of from 84 to 195 
pounds pet' automobile. 

Some station wagons also get a 
new, lightweight plastic tailgate 
assembly for a 12.6-pound saving, 
and some models feature the no-slip 
torque converter clutch. Inner and 
outer front fenders are bolted rather 
than welded together for easier ser- 
vice ability * and the big Olds (like 
other 1980 full-size GM cars) boasts 
improved corrosion protection 
throughout, 

Buick Div, has discontinued the 
Electra 225 coupe and sedan, leav- 
ing the more luxurious Limited and 
superluxury Park Avenue series 
Etectras. A new 4 .1-liter V6 is stan- 
dard* and the 5.7-]iter diesel as an 
optional choice. Two Buick exclu- 
sive in the Park Avenue are a 
slick new electronic touch-control 
airconditioning system and a six- 
speaker Concert Sound system with 
a 32-watt rms power booster. 

The full-size Buick LeSabre also is 
redesigned for 1980 w ith a crisp npw 
coupe roofltne* lower curb weight 
and a long list of engineering 
changes in the interest of greater 
fuel efficiency, LeSabre Sport Coupe 
continues to offer Buick's 3.8-liter 
turbocharged V6 engine as standard 



equipment, plus bucket seats, con- 
sole and hlacked-oul exterior trim. 

BIG CADILLACS 

Rounding out the re-engineered 
big ears are Cadillac’s Coupe and 
Sedan de Vi He and Fleetwood 
Brougham luxury sedan. Like the 
( j t h c r fu 1 1 - si k e en t ries , t he se h av e re - 
fined styling with “stiffer” roo Hines, 
lower hoods and raised rear decks 
for increased aerodynamic efficien- 
cy. Standard engine (except in Cali- 
fornia) is Cadillac’s new 6.D-1 iter V8, 
while the 5,7 diesel is available in all 
but limousine models. 

Ride is improved in spite of the 
harder high-pressure tires, as are 
both noise insulation and corrosion 
protection. Coupe de Villa's boxicr 
roof shape also lets rear passengers 
sit farther back, providing more 
than 2 inches extra legrunm and 
better 1 knee clearance. Interesting 
new options include an alarm sys- 
tem that disables the starter* and a 
built-in, but easily removable, gar- 
age-door-opener transmitter with 
controls For up to three doors. 

As a group* these standard-size 
GM cars set a new industry standard 
in their class when they were intro- 
duced three years ago, and the lat- 
est changes make them even more 
desirable, They are exceptionally 
roomy* comfortable and quiet inside, 
ride like traditional American lux- 
ury cars, yet are surprisingly agile 
in the turns in the manner of expen- 
sive European sedans — especially 
with the optional handling suspen- 
sions offered by most divisions. 

Recent fuel availability worries 
have lessened the appeal of such 
targe automobiles, but those who 
still want, or need* large, family-size 
cars will find these latest models 
more fuel-thrifty than one might ex- 
pect. Buick, for one, claims the long- 
est highway driving range on a tank 
of gas of any gus-powered car in 
America . . . as much as 825 miles 
with the 3,8-liter LeSabre^ 25-gal, 
tank, based on the EPA highway 
fuel-economy estimate of 25 mpg. 
Which division’s car you prefer de- 
pends on your desires, budget and 
which brand* model or dealer you 
like best; but these are the best big 
cars yet from GM in every way and 
well worth considering, 

CORVETTE UPDATED 

"America's only sports car” gets 
new, lighter, soft front :md rear 
bumper systems along with a styling 
update for 1980. Better aerodynam- 
ics (front and rear spoilers are now 
integral), lower- restrict ion exhaust 
(PiCasc turn topagoZdO j 
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PROPANE FUfi 



PRO PAN 



Fire up 

and cash in on 
BERNZ-O-MATIC! 

Buy 3 BernzOmatic 
Propone Cylinders, 
get a $3 rebate. 

Hook up with the best name in propane 
and save. 

All you have to do is dip the coupon 
below and send it to us along with your 
sales receipt and the section marked 
' DOT-39” from the back of each Bernz- 
Omatic Propane Cylinder label you sub- 
mit We'll mail you a dollar back for each 
label you send Limit 3 labels per house- 
hold. 

Ma ke sure you fire up with BernzOmatic 
It's the only line of torches designed to 
handle every do-it-yourself torch project. 

Do it now. This special offer expires De- 
cember 31 , 1979. 



-M ,!J|«|M|WWII M\ \ 



j. 



m 



i WANT TO SAVE ON BERNZOMATIC. 



l have enclosed my sates receipt, plus the "DOT-39" rectangular 
sections) from the back ol BernzOmaiic Propane cylinder 

labei(s). Please send me 

I understand there is a limit of $3 in rebates per household 



print •/ 



BernzOmaiic. the one tine of torches lhal can 
handle every do-it-yourself torch project. The Jet 
Torch i will solder and seal, remove paint and 
window putty, thaw frozen pipes, lay and/or 
remove tile and much more. For I hose plus jobs 
lhat require brazing and aluminum welding, e g . 
repairing garden tools and auto body work, it's the 
Jet Torch II. And for jobsthal call for metal cutting 
braze welding and I us ion welding (boll cutting 
van conversions, etc.), it's the Oxygen Cutting/, 
Welding Torch, 



■ Name 

| Address, 



Z Crly Slate Zip 

1 Mail to BernzOmatic Propane- Cylinder Offer 
| PQ Box N0365 

^ El Paso, Tex. 79977 

I Prease allow 4-6 weeks for delivery ot your rebate check. 
^Qfler expires December 31 , 1979 
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the prized SS-100 inspired 
by (he 1937 Jaguar 

Only 309 were ever built for an exclu- 
sive ban d of noblemen and s pom men, 
It led the puck wherever it was driven. 
Cove ced . And now re born. On I y A&C A 
offers JAGL ^R SSi-100 in ;l full scale 
replicar kit. Ready to assemble on a 
Vw chassis and dm 1 drain. Completed 
cars also avji table. All-weather con- 
vertible top with fimduag hide cur- 
tains. chrome appointments* adjusE- 
ahie seats* rugged body — all authen- 
tically reproduced. Step into the clas- 
sic past and see it to Jay! 



Deluxe Jaguar Kit available at under $5,000 



A.VTTUU E A CLASSIC AUTQM0T1 V E. 1 \C, 



to. 



]&fs I J| PkJl DEPT r'M'ifef 

BiiiiMo. n t 

E] S#nd v OO t&r i < i'i i .|:lp In- Ml tolar Ijj 1 r r-. Li I -r 
Mr r-.i : 'i mil* ucjian iV.m-i-idi, M.iii.mI S-tnCl 

1 1 5 -30 fa r □ -i*J i ir n*,%j- □ rHi[ r. s [] i*CLJiM m i wi 
□ CU04TI' km *ir*,*QM£:a 
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300 TOOLS 



► 




DO THE JOB 
RIGHT 



fumy 



v\\V 



ALL 

AMERICAN 

MADE 



Diamond; Diamalloy and Copaloy 
pliers, wrenches, nippera, snips 
and electronic tools are forged 
and finished to highest quality 
standards. Solid by good hardware 
dealers everywhere. Since 1908 . . * 
"Then k no thing finer than * DIAMOND " 



Writ* fot fra« pockat catalog of tools. 



diamond tool fiP&sfoeGa 

P. 0. HOX8246, DULUTH. MINN. SSfiOG 




system, redesigned interior end in- 
strumentation and a significant 240- 
pound weight reduction also distin- 
guish the '80 models. The standard 
5.7-liter Y8 is rated at 190 horses 
with either automatic or four-^peed 
manual transmission; and a higher- 
powered (L82) version of the same 
engine remains available. California 
Corvettes, unfortunately* are lim- 
ited to a 180-hp, 5,0-liter Vfi with 
automatic transmission. 

The popular Camaro gets Chevy’s 
new 3.8 liter Vfi as standard and re- 
tains the 5.7-titer engine as an op- 
tion, (with choice of automatic or 
four-speed manual transmission). 
Monte Carlo offers a turbocharged 
Vfi in addition to the standard 3.8- 
liter Vfi, and optional 4.4-liter and 
5.0-liter V8s. In the economy-car 
category* Monza loses its optional 
V8 and the station-wagon model* 
but Chevetle gains a handsome, 
Europe an- 1 coking, rear-end restyle 
with w r raparound taillamps* flush- 
mounted hatch glass and a small 
aerodynamic kickup on the trailing 
edge. 

The fast-selling Chevette’s brak- 
ing performance also is improved* 
larger standard radial tires give 
better handling and longer tire 
wear, and there’s a new, optional 
three-point passive belt system, 
Chevy's answer to the economy im- 
ports has improved every year, and 
this 1980 version is the best yet. 

TURBQ TRANS-AM 

There's good news and bad news 
for Pontiac Firebird Trans- Am fans 
this year. Good is the new turbo- 
charged 4.9-liter VS available in 
Trans-Am and Formula, Bad is the 
demise of every engine larger than 
4,9-liter and the four-speed manual 
transmission, victims of 1980 emis- 
sions standards and the corporate 
average fuel economy (CAFE) law. 

The nonturbo 4.9 V8 is a bit anemic 
for a macho-image T-A, but the tur- 
bo version is fairly impressive once 
it's off the line. It's not a high- 
torque tire- burner like the old 400- 
plus cu.-in. engines, but it does beat 
last year's 403 automatic in 0-fi0 
mph times and quarter-mile runs. 
Unfortunately* the tu rbo engine has 
not been certified for sale in Califor- 
nia, even though Pontiac general 
manager (and GM vice-president) 
Bob Stempel says, “If ever there 
was a tar for California, that’s it!” 
Maybe next year, he says. 

Other Pontiac models are little- 
changed for 1980. LeMana* Grand 
Lc Mans and Grand Prix get minor 
styling revisions and the new 4.3- 
liter V8 as an option. The perfor- 



mance-image Grand Am continues 
as a coupe model only, with » four- 
barrel electronically controlled 4.9- 
liter VS as standard equipment. 

S unbird loses its wagon model and 
optional five-speed manual trans- 
mission, Tlte optional 5.0-liter V8 
and Formula version were dropped 
in mid-year 1979, 

There is also no youth-image 
Phoenix model to compete with 
Chevy's Citation X-H, Olds’ Omega 
SX and Buick's Skylark Sport 
Coupe. 

NEW N0TCHBACK SEDANS 

Many wondered about the salabil- 
ity of the Buick and Oldsmobile in- 
termediate “aeroback" sedans when 
they were introduced two years ago; 
and indeed the odd fastback styling 
did not prove popular on four-door 
models. For 1980, then, GM admits 
its design mistake and replaces 
these cars with, more fashionable 
notch back models. Looking like 
smaller versions of the old-style 
Seville, these cars offer excellent 
ride* handling and (in high line mod- 
els) luxury appointments in attrac- 
tive, reasonably fuel-efficient, mid- 
size packages. 

Oldsmobile Cutlass four-doors 
have single rectangular headlamps 
flanking traditional Olds-style split 
grilles, while Supreme and Calais 
models use quad Lamps and different 
grille variations. The lower-priced 
Salon coupe retains its fallback 
roofline and dual-headlamp treat- 
ment. There's a 4-4-2 package avail- 
able for the top-line Cutlass Calais 
coupe that cornea complete with 
gold-painted trim and aluminum 
wheels and standard four-barrel 5,7- 
Hter VS. 

Other Cutlass models make do 
with a standard 3.8 Vfi or optional 
4.3- or B.G-liter VS, plus diesel ver- 
sion of the 4.3-liter engine. This lit- 
tle VS diesel is a bit slow on the go 
but offers an impressive 24-mpg 
EFA fuel-economy rating for city 
travel. 

The front-drive Toronadn gets a 
better- looking grille design, weight 
reductions, a smaller (5.0-liter) stan- 
dard VS engine and ride and han- 
dling refinements for 1980. The 
Omega front-drive compact and 
Starfire sporty coupes are carried 
over with little change in their de- 
signs for 1980, 

Buiek's Century line also adds the 
new four- door notch back body and 
drops its aeroback sedan, and the 
Regal personal coupe gets a new 
frontal look with quad rectangular 
headlamps. Regal Sport Coupe and 
Century Turbo Coupe feature the 
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HOW TO CUT YOUR HOT 
WHIR DUS N HALF! 



Amazing New THORN INSTANT TANKLESS 
Heaters Provide a NEVER-ENDING FLOW 
OF PIPING HOT WATER! Save Money, 
Save Energy! 



The Huyhscn Family* Has Jusl Taken 
7 Showers In ft Row— toe 7th was as 
hot as the First. ..and they re saving 
on their hot water hilt loot 




■ hir A^hgi HuqUsflfl family Mjtmew. PA 



turbocharged 3,8-liter V6 as stan- 
dard equipment. The Century Sport 
Wagon, with its black-out trim, sport 
wheels mu! all, is continued for those 
who want wagon utility along with 
sporty style and driving fun in a 
new, 1980 car. 

New to the Century/Regal lineup 
is a limited-edition. Regal Somer- 
set with dark blue and beige two- 
tone treatment inside and out, sport 
mirrors, wire wheel covers and ac- 
cessory pockets on the front seat- 
hacks, one of which contains a color 
coordinatrfl umbretlal 

RIVIERA AND ELDORADO 

Ruick's front-drive Riviera has 
been massaged a bit for improved 
ride over last-year's already impres- 
sive version. New are aerodynamic 
outside rear-view mirrors fitting 
snugly to the body, Eind a Twilight 
Sentinel automatic headlamp con- 
trol and delay system. 

Cadillac's front-drive Eldorado 
gets minor design revisions plus the 
new, Cadillac-built 6,0-1 iter Vg en- 
gine with digital electronic fuel in- 
jection. California versions retain 
the 5,7-liter closed-loop fuel control 
V8. and the 5/7-Hter diesel is optional 
nationwide. Inside art! divided front 
seats with "loose, tufted pillows" in 
six shades of knit doth or ten of 
leather. 

SKYLARK AND SKYHAWK 

Skylark, Buick"s version of the 
Hupereffidenl front-drive GM X- 
cars introduced last April, and the 
aubeompaet Sky hawk sport coupe 
continue with only minor refine- 
ments for 1QHQ, 

MORE OF THE SAME FOR ’fit 

W i th m □ c h I o we r e m i ss i o n s 1 e ve 1 s, 
new' bumper and safety standards, 
and a 20-mpg CAFE requirement* 
automakers had to work extra hard 
just to meet the taw for 1UHQ, 
Smaller engines, lower drive ratios, 
lightweight materials, better aero- 
dynamics, lockup automatic trans- 
mission torque converters, high- 
pressure tires, increased use of so- 
phisticated electronic engine con- 
trols and. unfortunately, fewer 
power- train choices (especially in 
California) are just some of the more 
obvious effects of this efficiency vs, 
emissions and safety battle going on 
in Detroit- 

Next year CAFE jumps two mpg 
to a 22-mpg average, and emissions 
standards are reduced even more. 
So the engineers whose ingenuity 
gets the cars to comply with these 
regulations will continue being the 
heroes of Detroit. im 



Mosl ol us Simply dgn'i understand just how 
wasteful ■ and costly an ordinary. Hank -ty pe hoi 
water healer really is Bui. f you will jusl think 
about ii for a momcnr you will immediately 
realize (hat much or the energy used cp hoa? 
your bawment tank ol water is d«ssi paled right 
through the walls of ihe tank Usett and into youf 
slorage or crawl space area. 

The PerTed Aiiiwwr— The- New Thom 
Inatenf Tankless Hoi Water Healer! 

The Lin ’iwur is simplicity itsell— H losses are 
created by Ihe need to keep large volumes gJ 
water slandifig in -i lank, why ngi olimirale Ihe 
lank.'? And. Thai s just what Thom has dome. We 
have elimmaied the tank and in ns place we 
have developed n liny, super powerful 
instantaneous headng unil which ACTUALLY 
CREATES HOT WATER AS YOU USE IT. A 
micros wilch on The Thorn unit automabcally 
lums on the moment a faucet m opened— -then 

a continuous dream or dehghilul, -sparkling hot 
water flows Prom tho lap lor tihower or wa*h 
basin IMAGiNE-—as much hot water as you 
wani produced m a never-ending stream us 
long as you need it And. the Thorn unit is fully 
adfustabfa too—lsm-peralurps irom coot to 
steaming hoi can tw attained at fhn turn of a 
dial. Models tor LP (Boll led) Gas Naluroi Gas 
or Electnc Power 

The Ordinary Tank -Type Hen Water Heeler 
fa The Most Energy And Coal Wasteful 
App liance I n Your Horne, 

Did you know fhai an average lank -type h&ater 
win use as much as 4900 KWH of power in a 
year Nothing in your home even comperes tp 
lhae tor waste ru mess and operating coal By 
comparison , your relrigeralof— usually opened 
several dozen times a day and placed in a hot 
kiidwi uses only 1/3 as much energy. In |hle 
dny of ns»ng costs and energy conaciouaneas. u 
new THQfW WSTANT TAHKLtSS HEATEfi 
should be considered for every home 
Approved by BSl 
(British Standard* matHiile) end 
Gas Association* Around Ihe World 



Use A Thorn Tankless Any where- 
in Your Present Horne — 

Perfad For Vacelfan Homes. Ski Ledges — 
Boats, Trailer*. 

There's a morn lor every application. Three new 
models provide energy and cosl ehicicnl hoi 
walpr lor c.impers, booty Of luxury home*. 

Yrm'ii recover the modest initial coil ol e Them 
many times over in luei saving* as tho years 
pass And. you'll enjoy a tifaiime pf hot 
waior— shower Alter shower after shower) 
Ordinarily lanh-iype healers can r make chal 
promise — No matter how much they coal ! 

The Thorn instant Tankless Heafar heals waler 
AS YOU NEED IT— on demand. Jusl open Ihe 
faucet And gel a luxurious, never ending rush ol 
aleaming hot waler. 



TOR FR£E CATALOG AND DETAILED INFORMATION — 
FILL IN AND MAIL THIS COUPON TODAY! 




WHki 



The KJley Company, 25 Valley Drive, Greenwich, CT 06630 



I would! tike lo cut my hot water heating bills in half! Please RUSH your 
FREE catalog of THORN INSTANT, TANKLESS HEATERS. Include details 
ol Ihe absolutely unique KILEY 10-year guarantee and replacement plan. I 
understand that I am under no obligation 1o buy anything and no salesman 
contact me. 



wi 



Print Name 



Address 

City 



Slate 



Zip 
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Time to 
test your skill. 




Now you can build your 
own Mason & Sullivan 
heirloom quality, antique 
raproducllon Clock. 

OvG-r dillerorn models 
dVcH.1tslR m do-i[-ydurS&lf, 

E re-cut or semi ■ assemtjied 
nmlor all levels oF skill. 
Grartefattw. Grandmother, 
wail, do&k, man;lo and more 
Ail solid to" hand-malehed 
kiln-fl-ried twdwoDd in wal- 
nut. oak. cherry or Honduras 
mahogany cmporied preci- 
sion oiovannafits and chimes 
Solid brass dials Clocks 
ywjl bna ciiallerrgmg le 
make and al a savings you 
can appreciate So. H you're 
looking ter tho linesl clocks 
arpund dgh'l waalfi 
another minule Bute a 
Mason & Solkvao. h'swatl 
worih I he short, 

Send Tor our 
new 32 page 
crtaiog lodey- 



□ Piesee srmd rro ^our new color 
catalog of [op quality antrquo ntfro- 
ductus clocks l cantplo 

r . 1 tfttlt r.tf S I 00 lij’ I 




Name. 



Address. 



Crty/St&le- 



. zip- 



Mason & Sullivan Co. 

Dep? 1 V2 Oilerville. VIAQZ655 







^isfij^sSc 

\X\^ A C^^ e&1 n\\ 



too' 






Available at 
your lumber dealer 
or order direct from 

ARLYN INDUSTRIES 

RO Bax 21. While flock. 0 C Canada 



1980 FORD, l-M CARS 

(Continued from gape fQf) 

transmission are standard, while 
Ford’s 5,0-liter (302-cu,4r!,) VH and a 
brand new, fuel-saving, four-speed 
overdrive automatic are available 
options in both ears. Additional 
standard equipment includes halo- 
gen headlamps (hidden on T-Hird); 
analog clock; stalk- mo anted con- 
trols for horn, dimmer and wind- 
shield wiper/washer; variable-ratio 
power rack- and-pin ion steering; 
power front disc/rear drum brakes; 
stabilizer bars front and rear; fluid- 
ic windshield washer system and 
steel-belted radial tires. 

Now and interesting on the long 
list of options are; an electronic in- 
strument cluster with digital speed- 
ometer and graphic fuel gauge, a di- 
agnostic warning-light module, key- 
less entry system with computerlike 
pushbuttons on the driver’s side 
outside door panel, automatic head- 
lamp on/off and delay system, TR- 
type low-profile tires on cast-alumi- 
num wheels, garage-door control, 
premium six-speaker sound system 
and electronic AM/FM stereo search 
radio, with or without b-trackor Dol- 
by cassette tape player. 

T-BIRDS SINCE 1955 

For those too young to remember, 
the T-Bird was born in 195b as a two- 
seater answer to Chevrolet's Cor- 
vette. Basically a cut-down Ford se- 
dan with exciting styling and a 292- 
cu,-in. VS engine, it was offered as 
hardtop and convertible and sold 
about 17,000 units in that maiden 
year. In "5G it got roof portholes, a 
"Continental" spare-tire kit and an 
optional 312 V8; the next year, it 
grew tailfins, in the style of the 
times. Sales remained at about 
17,000 in ’56, but fell to 15,000 for the 
’57 model year. 

Sports car fans moaned and cried 
when the T-Bird got bigger in ’58 to 
accept 352 and 430-cu,-in, engines 
and a second set of seats, but sales 
jumped to 48,500 in "58, 73,000 in '59 
and 81,500 in '70- Thunderbird was 
by then well established as a four- 
seat sport-luxury coupe, and so it 
has remained ever since. Wheelbase 
was up to 113 inches from the origi- 
nal 102, and in 19G7 it jumped again, 
to 115 for the two-door and 117 for a 
new four-dooT hardtop model. That 
year also marked the end of the T- 
Bird convertible- 

Five years later the Bird grew r 
to a gargantuan 120.4-ineh wheel- 
base and became first cousin to Lin- 
coln’s Mark 1 II luxury coupe, in two- 
door hardtop form only. But the 
Arab oil embargo in 1974 and grow- 
ing concern for fuel economy caused 



Ford to rethink the concept- For the 
'77 model year, the really big T-Bird 
was dropped and the name shifted to 
a special, restyled version of the 
intermediate Ford, formerly known 
a« Elite. More than 322,000 of these 
smaller, more affordable Birds were 
sold that year, and their popularity 
remained high in 1978 and 1979. 

COUGAR HISTORY 

Meanwhile, Mercury's Cougar 
was carving its own solid reputa- 
tion, first as a pcmycar cousin to 
Ford’s Mustang and later (begin- 
ning in 1974) as a mid-size specialty 
car, similar to the recent mid-size 
Thunderbird. But continuing fuel 
concerns and the government's cor- 
porate average fuel economy 
(CAFE) law dictated that both of 
these highly successful products 
would have to be redesigned and re- 
engineered into still smaller, more 
efficient packages. 

During that first fuel crisis of 
1974 + Ford began serious work on an 
all-new, ultra- efficient, European- 
style family of cars code-named Fox, 
That project eventually evolved into 
the excellent Ford Fairmont and 
Mercury Zephyr, unveiled two years 
ago, and last year's exciting new 
Mustang and Capri sporty coupes. 
For 1980, the Fox threesome is Com- 
pleted with introduction of the best 
Thunderbird and Cougar XR-7 luxu- 
ry-sport coupes ever built. 

NEW CONTINENTALS 

Lincoln- Mercury Div. also has to- 
tally redesigned its Continental and 
Mark series luxury cars into small- 
er, more efficient sizes. Mark VI for 
1980 Features standard electronic 
instrument cluster, stalk-mounted 
controls, power vent windows, fluid- 
ic windshield washer T concealed 
halogen headlamps, electronic fuel 
injection, four-speed overdrive auto- 
matic transmission and third -gener- 
ation electronic engine control (EEC 
in> on both the 5.0-liter and the op- 
tional 5,8-liter (3Gl-cu,-in.) Vfl en- 
gines, plus a whole lot more. The 
new keyless entry system, premium 
sound, electronic stereo search ra- 
dio with Dolby cassette tape player 
and auxiliary front lamps mounted 
on the headlamp covers are new op- 
tions for 1980. And, for the first time, 
there is a four-door Mark VI for 
those who want something A step 
above the four-door Continental 
Town Car, 

The Mark VI coupe sits on a 1 14.4- 
inch wheelbase, while the sedan 
shares Continentar& new U7,4- 
inch-wheelbase chassis, Two- door 
and four-door Lincoln Continentals 
are similar to the Mark in design 
r Ptease tem to gage 2 44 } 
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*r_ the 

in SMALL ENGINE 
service and repair 
Start your own money 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work part time, full time 
right at home- we help you 
every step of the way. 

making businessl 








lit jusl u 'hurt I i in r, mu cun hr rrwdv 
In juin imtr uf I he T:islisE growing Irttlm- 
trie? in Mtierfca r ■ * an industry where 

c| u^iEa+i ['■! mvn ki« making friiFM SHUKl h> 

'klf.iHi per hour., and linn's Jim For labor. 
Parte, engines mid armseriefl odd even 



IlcCiiusc E hr mu u 1 1 I'nuiric mthlsln hit* 
mi [|ui['lih, :m unili 1 ^rirUiti 1 of 
quulilldSmub ^ii^nr E'rulhwryf^ crisis 
iliroughmil the counln In fuel* il% not 
timiMii]il Tor u grnMl Mtmll engine man to lir 
llirii- lo four weeks fii’li i fnl in Ihe summer 
und Ml IcuM i week behind in the- wlnler. 
Wfirii vnti mt hov, rnnitv mii ii 1 1 englnr* 
art in uh> lodu> ( it\ ihn\ Eh mirlrrsliirid 
» In nimtitiiil 1114-n I’lnnimiml such high 
prices - as much $17.50 Tor u simple 
I Lia i v- Lk)j eIimI takes Its* f Ivy ii #n lumr! 



46-miliion small engines 
are in service today! 

1 ‘hyt h s rrght — ihcrc are tiver Ibrty-sU 
millioti 2-cyclc and 4*cydi smalt online* 
m service across the U.S.A. ' nun's the 
nilWuil count from the tinginc Service 
Assn., and new undine’s tire being hurl i :n 
;i rule of one- million pur month! Wilh 
fully accredited uud approved Hehuw 
training, you can soon have the skill .uni 
knowledge to make tor money servicing 
these engines Homeowners Linel husi- 
nessrnen will seek you mu und pay you 
well to service and repair their lawn 
mowers, tillers. edgers power rakes, 
garden tractors, chain sliws. mini- hikes, 
go-carls, snowmobiles. generator*, snow- 
hJuwcnt, paml sprayers. .. the tisl Is al- 
most endless 
> 



V" 



53P’ w 'V’ ' ' 

No experience necessary. 

Von don't need lo he a 'bom mechanic' 
or have pnor experience, If you can lead 
you can master (his profitable trade right 
at home. In your spu retime , wit hoot miss 
Min a smgje paycheck. I assorts are fully 
iIJi i si rated — so clear yon cim'i go wrong. 



You receive trade secrets 
and business plans. 

We guide you every step of the way, 
including rested and p raven inslnjclions 
on how to get business, what to charge, 
how to get free advertising, where lo gel 
supplies wholesale . „ all ihe ” l ricks of 
the trade". , - all the inside facis you need 
to assure success fight from the siurt. 



Increased Income 

Trr had uhimt 
N years expert 
entt repairing 
small engines . . 
bat repairs were 
only minor., .am 
til t star (?d the 
Bclsti*' Course/' 



Waller H Stuck 
■Cirr pbp i California 



and 

§ 



With our famous learn- by -doing train- 
ing method. you get practical 'hamis-ciV 
experience with specialized lools and 
equipment that you'll receive with your 
(ruining plus a brand-new 4 H P engine — 

all Sour \ i to it t't'p * 

SEND FOR FREE FACTS! 

You flak nothin# hy aet'eprin# this of- 
fer (o Jiml tml huW Behan' training < un 
give yon the skills yon ru ed to iru reuse 
ui or ineonie in a hifih-projlt, reeesxiom 
proof business of your own. 

Jusl fill in and mail Limpmi liilnw Uir 
vend pnitcaidi to rereiu- full Informal hm 
und deluils b* return uiuJI. fn> IT TOtt. it ! 

BELIJiAW INSTITUTE OF 
SMALL ENCL1NK REPAIR 

SIOT Field lid,., undid Cllr. HO, 51111 



Send TODAY 
for this 
fact-filled 

FRFF Thera is no OBLIGATION and 
BOOKLET! J 5 SALESM Aj^W£ Calb-eveiM 

^ “ \ 



lelli tidn ,uu >|L n kl) 
Ham no b* rcuf own imi 

m a p.Vi|ipi« Sjad«*inic 
<* FulHime nr 

four ..~i null camp lute 
ctliils cam ID-Oajf 
NO RISK Trial Offer! 



RLE SAW INSTITUTE. 510* FIELD BUlLOlNG 
KANSAS CITY. MISSOURI (fill 

YIS, please send me the FREE baaklet ihat r 
awes fell tSRiails about ^r^mn0 my own business in " ' 
Small £n*gin& rtepsir I o tfn-re i$ no ntiin] niton 
and mat no salesman will can 

Name 

ndfrni 



Slale 
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FREE! 

The Edmund Scientific Catalog 



EXPLORE 
WITH US ! 

Over 4.000 exerting 
oroducls in our FREE 
i 00 page color catalog! 
Astronomy * EJnoteetlback 

* Binoculars * Lasers * 
Lab Equipment * Lenses 

* Fiber Optic$ ■ Molors 

* Magneis • Micro- 
scopes * Unique Lighting 

* Molars * Treasure 
Hunting * Weather . . . and 
much mo/e , . . in the 
Edmund Scientific 
World of Science! 
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Edmund Makes Science Fun! 
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RACE CAR DRIVER 
AND MOTORCYCLIST 



"I ride motorcycles for fun 
and relaxation, but that 
doesn't mean I ride 




carelessly." 



RIDE 

AWARE 



MOTDRCYCUe INDU&TBV COUMCIl, , I N C . 



MIC 



and concept, except for the lack of 
such fillips as concealed head Lamps, 
opera windows and the rear deck- 
simulated spare tire cover. Some of 
Mark VTs standard equipment is op- 
tional on lower-priced! Lincolns. 

Since Lincoln Continental and 
Mark VI buyers have been attracted 
traditionally to their massive size 
and appearance, L-M has taken 
great pains to make these smaller 
and lighter (some 900 pounds) new 
models look and feel almost exactly 
like the I and yachts they replace. All 
of the traditional Lincoln luxury 
qualities are still there: pillow-soft 
ride, concert-hall quiet, superior 
passenger and cargo room, the 
whole shot. Most significant is that, 
while you have to look very hard to 
tell them from last year’s models 
and you’d likely never notice the dif- 
ference inside the cabins, these new 
Lincolns should be the most fuel-ef- 
ficient big luxury cars in America, 
thanks to the fuel injection, elec- 
tronic engine control and, especial- 
ly, the new overdrive automatic 
transmission. 

FAIRMONT AND ZEPHYR, 

MUST AlftO AND CAPRI 

Other Ford anti Lincoln- Mercury 
models are little changed for 1980, 
but there are interesting new op- 
tions and engineering improve- 
ments. Fairmont and Zephyr can 
now be equipped with the Ford 2.3- 
liter, turbocharged four-cylinder en- 
gine; Mustang and Capri will soon 
be available with automatic trans- 
mission attached to the same turbo 
motor. Mustang has a revised Cobra 
package similar to last year’s Indy 
pace-car treatment, plus a simulat- 
ed convertible top option Mustang 
and T-Bird can be ordered with ad- 
justable Recaro bucket seats in 
front. The 4.2-liter engine replaces 
last year's snappy 5,0-liter V8, and 
the old 3.3-liter (200-cu.-in.) straight 
Six supercedes the German-built V6 
as Mustang and Capri options. 

Also noteworthy is availability of 
the automatic overdrive transmis- 
sion in Ford LTD and Mercury Mar- 
quis full-size cars. 

Much tougher emissions stan- 
dards and the 20-mpg fleet fuel econ- 
omy requirement have made 1980 a 
very difficult year for the auto in- 
dustry as a whole, Still, tht 1 more ef- 
ficient T-Bird, Cougar XR-7 and Lin- 
coln luxury cars, in combination 
with economy-en hancing changes to 
other models, should see Ford Motor 
Co. in a strong competitive position 
for the new decade’s beginning, fuel 
crisis or not, f** 
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The World’s Finest 
Miniature $20 Gold Piece 





SOLID 22 KARAT GOLD - ONLY $20. 



An Official Gold Issue of The Columbia Mint, Washington, D.C. 

in Solid 22 Kamt Gold 



You have a rare opportunity to possess the world s 
first miniature S 20.00 Gold Piece in solid 22 karat 
gold. This piece is minted in the same manner and 
contains the same fineness of pure gold (.900 fine) as 
the Saint-Gauden's $20-00 Gold Piece struck by the 
U.S. Mint in 1908. Each Gold Piece in pure .900 fine 
gold will be minted from hand-engraved dies capturing 
even the most delicate detail of the original Saint- 
Gauden s $20,00 Gold Piece. Individually minted to 
capture the full three-dimensional relief of this the 
most beautiful of all US. coins. Each brilliant pure 
gold miniature $20.00 Gold Piece is presented in a 
specially designed collector's case, accompanied by a 
serially numbered Certificate of Authenticity and a 
historical account of the Saint- Gauden's gold coinage. 

AVAILABLE FOR A LIMITED T1ME1 

This exquisitely minted solid 22 karat gold (.900 
fine) Gold Piece is available exclusively from The 
Columbia Mint - one of America’s private mints - 
Washington. D.C. The current price for this Gold 
Piece is $20. Due to the fluctuations in the world 
market price of gold, this price can be guaranteed only 
until October 31, 1979. Therefore, you arc urged to 
order your's now while the opportunity is before you. 



SATISFACTION GUARANTEED 

[ffor any reason you arc not completely satisfied 
with your solid 22 karat gold (.900 fine) Gold Piece, 
you may return it within thirty (30) days for a full 
refund. There is a strict limit of five miniature $20,00 
Gold Pieces per order. However, you are reminded to 
act promptly to take advantage of the current price of 
only $20. each as this price can be guaranteed only 
until October SI, 1979. 

ORDER FORM — 

The Columbia Mint, Inc. 275 

905 Sixteenth Street. N.W.. Washington. D.C. 20006 



.(limit 5) miniature S 20.00 Gold 



Please send me 

Picket 5} in solid 22 karat gold al S2G. each plus S2. each for 
Fir&t Clasji postage and handling If I am not satisfied I may 
rclum it within 30 days for a full refund 

□ I cim enclosmu my remittance For 5 or 

□ Charge $ to my □ Master Charge 

□ VISA P American Express □ Diner's Club 



Lard Number 

Signature 
Name,. 



.Exp_ 



Address. 



City , 

L909 The Columbia Mint 



.Statc_ 



.Zip. 



Please atlw 4 ft weeu for deli Mir* 
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fireplace Heat 
Exchanger 
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Stainless Steel, electrically 
powered, No tools for Instal- 
lation. Can be used with 
existing doors. 

Increases Heal Output 500% 



HEARTH-AID® II 



eooi am 




Same 
important 
features as 
Hearth-Aid ® 
with the 
elegance and 
value of 
distinctively 
designed glass doors. 

Ultimate in fireplace efficiency 



PIGGYBACK 

Elect neatly powered 
heat circulator. 
Operates automat- 
ically. Works on 
any s he flue. 
Eliminates heat 
stratification. 
No Tools for 
Installation, 




COVRP 



For free literature write or call: 
Thermal! le Dept.P M , P Q. 80 * 6 $B 
Brentwood, Tm. 37027 
Phone; (S15> 395-4353 



1980 CHRYSLER CORP, CARS 
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with the Six, and although I under- 
stand the lockup clutches are per- 
ceptible under light throttle* 1 
couldn't feel them. 

The Cordoba/ Mirada feeds roomier 
inside, as indeed it is. The squared- 
off roof makes for better vision in all 
directions, including to the three- 
quarter rear. 

Inside, the Cordoba gets an in- 
strument background with wood 
texture* while the Mirada's is 
brushed aluminum, Buckets are 
standard in both cars, with a 60/40 
bench and ei console optional, The 
passenger’s seat automatically 
moves forward on Its tracks when 
you trip a lever, It then goes back to 
a preset position when you return 
the se attack to its upright stance. 

The Mirada sports a grille design 
reminiscent of the coffin-nosed 
'37 Cord. The front bumper blends 
into this car's soft frontal system, 
and behind the Mirada's integrated 
front bumper lie* an energy-absorb- 
ing inner bumper, made of light- 
weight urethane foam — a “bun,” 
Dodge calls it. 

Instead of incorporating the usual 
hydraulic dampers, the foam bun 
bonds tn a high- strength stet-1 rein- 
forcement attached to the Mirada’s 
unit body- The soft bumper covering 
doesn't. scratch or distort, and ihe 
urethane foam resumes its normal 
shape after impact. 

The 1980 Cordoba, meanwhile, 
keeps its more traditional front-end 
ensemble, with an upright grille and 
metal bumper. It. too, uses a soft fas- 
cia, even so. 

The Cordoba's model lineup in- 
cludes the base coupe, Cordoba 
Crown and Cordoba Corinthian Edi- 
tion, The Mirada has two versions — 
base coupe and Mirada CMX, 

The CMX. scheduled for produc- 
tion one month after normal Dodge 
introductions, comes with a bright 
roof halo, rear-quarter window lou- 
vers, forged aluminum wheels, 
wheel'll p moldings and glass- belted 
rad 5 id tires. The CMX’s 10- spoke 
aluminum wheels look a lot like the 
1US2 Studebaker and Pierce- Arrow 
artillery wheels— very handsome. 

Special suspension packages for 
the J-body include heavy-duty front 
stabilizer bar, a rear sway bar, re- 
calibrated shocks and rear springs, 
road-feel power steering, P215/70R- 
15 steel- belted radialsand 7* 15- inch 
wheels. 

The Cordoba/ Mi rad a have several 
di fferent roof treatments. One si mu - 
lates a convertible top and hia a 
sailcloth covering, "roof bows,” can- 
vas welting, no quarter windows, 



and a smaller rear glass. There's 
also a T-top, a moon roof and the 
standard roof. 

THE BIG CARS 

Chrysler Corp, considers a good 
range of full-sized, six- passenger se- 
dans as essential to the new-car 
market place as a wide variety of 
smaller cars* 

Chryslcr's large R-body spans 
118.5 inches of wheelbase, carries 
six passengers in comfort* has a 21 ,3- 
eiK-ft. fiat-Hoored trunk, and is mar- 
keted in four distinct car lines; 
Plymouth Gran Fury, Dodge St. Re- 
gis, Chrysler New port and New York- 
er— all four-door pillared sedans. 

Engine choices start with the 
Slant Six, except in the New Yorker, 
whose standard engine is the 360 VS. 
All nameplates offer the 318 VS op- 
tionally. 

All but the Newport have up-op- 
tion models, each with added equip- 
ment and features The Gran Fury 
comes with wood-grain interior 
trim* soft headliner, carpeted door 
lowers and package shelf, plus seat- 
belt chimes. 

The St, Regis Touring Edition 
boasts not only a long list of stan- 
dard items like power steering. 
Torque Flit*, steel radial*, tinted 
glass and chimes* but also offers 
leather’ vinyl seats, aluminum 
wheels, special striping, power win- 
dows, wood-tone instrument trim 
amt loathe [’-wrapped steering wheel. 

The New Yorker, with its distinc- 
tive opera windows and hidden 
headlamps, has the special Fifth Av- 
enue edition in several decor treat- 
ments, The New Yorker's option list 
remains relatively short* because 
nearly everything available in or on 
any Chrysler product comes stan- 
dard with this car. 

New this year are Hag-type right 
and left outside rear-view mirrors* 
the right one convex anil driver-ad- 
justable In some applications. 
Chrysler has also put the headlight 
dimmer and wiper switch into the 
turn-signal stalk. Windshield wiper 
arms are now made of a fiat-black, 
glass-reinforced polyester that's 
more resistant to lifting, bending, 
streaking and glare. 

The Open Road handling package 
will be available for all full-sized se- 
dans. And all Chrysler Corp. cars 
share the optional five-year/50,000- 
mile service contract, 

LoBARON/DIPLOMAT 

The Chrysler LeBaron and Dodge 
Diplomat share the corporation's M- 
body, an offshoot of the F- bodied Vo- 
Lare’ Aspen. 

The LeBaron gets an all-new fron- 
tal treatment for 1980: an upright 
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grille with quad rectangular head- 
lamp», Taillights have also been re- 
styled. The Diplomat’s grille 
changes are more subtle, 

LeBarnn and Diplomat sedans 
and wagons still span the 11 2, 7- inch 

wheelbase* but new coupes in both 
lines drop down to a 108,7- inch span, 
with no loss of interior space, Sport' 
luxury versions of these coupes, are 
the Le Baron LS and Diplomat S. 

Thc LpBaron LS offers ei chrome- 
arid-stainless wire grille, two-torte 
paint, louvers in the front fenders, 
wire wheeleovers* twin sport mir- 
rors* decklid trim., bucket seats and 
bru shed-steel instrument panel 
w r ith console. 

Standard and optional features of 
the Diplomat S include a unique 
grille* vinyl topt opera windows, 
buckets* console and special interior 
trim. 

The Le Baron wagon can now be 
ordered either with or without the 
wood grain exterior, 

Halogen beams are available op- 
tionally with any four-lamp head- 
light system. The Slant Six and 818 
Vfi arc both available for the M-ear, 
and in California and the corpora- 
tion’s new Detonation Suppressor 
System its standard. The DSS senses 
spark knock and automatically re- 
tards ignition timing to reduce it, 

VOL ARE; ASPEN 

These roomy, economical com- 
pacts continue with three body 
types for 1980: four- door sedans and 
wagons, plus new coupes on the 
shorter ( 108.7-inch} wheelbase. 

Restyled grilles and hustles dis- 
tinguish the ’80 Aspen and Volare, 
with several dress-up packages 
available for either nameplate. Both 
offer Custom and Premier up- opt ion 
i nterior, 'exterior packages. The Vo- 
lare also lists Duster, Road Runner 
and Sport Wagon trim groups. The 
Road Runner has blacked-out mold- 
ings and includes the handling sus- 
pension. The Aspen's counterpart is 
called the Dodge R/T. 

Aspen models, in fact, are similar 
to the Volare’s and include the Spe- 
cial Edition, the Sunrise coupe and 
the Sport Wagon, 

QMNI/HORIZO M'024'TCJ 

Why change a good thing? Chrys- 
lev’s U-S,-m&de, fwd subcompacts 
have been selling so well that the 

corporation decided not to make ex- 
tensive alterations for 1980. 

Sport models, though, have been 
added to the Omni 024 and Horizon 
TC8 coupes. The 024 gets a DeToma- 
so option package, and the TC3 r s 
counterpart is called the Turismo. 

The DeToma&o 024 comes in red or 
{Please mm to jagg 24a j 
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This 

revolutionary 
chain saw sharpener 
grinds a razor sharp 
edge on any size chain 
saw using a specially made 
grinding wheel. All you supply 
is a !V r electric hand drill. The 
Pro Sharpener* assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height. 

The Pro Sharpener produces 
a ground edge— much sharper 
than a fifed edge. Comes com- 
plete with three grinding 
wheels (enough for up to TO 
sharpen! ng&) plus a hand file 
adapter, 

Patents pending 
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Guest Bed On A Shelfl 



Original 

Velveteen 



Air Corr Coflsl/ucEi'Ori 



Stores £isifv on 



Ughtwnighi .„$miuil. „Ad|u&t& 1o your eomJQTt. The Air 
Bed OP1er& ,« revolutionary griping experience Gentry, 
hut Jirmly supports you fflo ■ ■ u.r Fcnlurgs Sir CC?i» 
construction *iin multiple conlroMec air chambers that 
hol-d yo ur body evenly Snd I nds pendentl y 

Ti/ms any room neo a fluent njg-n Thp ideal po*taWe 
IhkJ far holiday and vacation Y>silora.. and II saores easily. 

Take The Air Bctf camping. ir. your van, on your boat, in 
your -summer home, sunbathe aril float on it! 

Aval ’able in. in, double qui.-fcn And king £ezgs inflates 
in minules *‘th IT1G51 air pumps OV cSnViisEgr vacuum 
IHiyh-ppwer 3 =r pump available— optional .) sturdy 
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yellow, with black lower body trim 
and identification, front air dam, 
deck-lid spoiler, wheel flares, black- 
out accents and special interior. A 
sport suspension is standard and in- 
cludes Goodyear GT steel-belted ra- 
dials on cast-aluminum wheels. 

The TC3 Turismo offers simitar 
pnodies plus Each, fast-ratio power 
steering and reclining bucket seats. 

IMPORTS AMD TRUCKS 

Chrysler Corp.'s liaison with Mit- 
subishi of Japan continues, and the 



company will again bring in the 
highly successful Plymouth Arrow, 
Champ and Sapporo; also the Dodge 
Colt and Challenger, No great 
changes in any of these. 

The Mitsubishi- built Dodge D-. r >0 
and Plymouth Arrow pickups re- 
ceive paint and trim upgrading. 

The Plymouth Trail Duster and 
Dpdge Ramcharger get part-time 
four-wheel drive, instead of the full- 
lime system used before. Voyager 
and Sportsman vans have better 
visibility and ventilation, with one- 
piece vented side windows. They 
also offer a wider choice of axle ra- 
tios and drive-line combinations. W* 



I960 AMERICAN MOTORS CARS 

I’Cp.rifi'ib'bKJ 1 front pa ge f05> 

power amplifier, four high-fidelity 
speakers and fader control 

In addition to the new four-cylin- 
der engine. Spirit gets premium re- 
clining bucket seats as standard and 
a split, folding rear seathack in DL 
and Limited models. The plush Lim- 
ited version also includes reat leath- 
er trim, tilt steering wheel, power 
steering, power door locks and a 
power hatch release in the liftback, 
A sporty GT package features black- 
out trim, sport steering wheel, 
spoke-sty led wheels, P 1 95/ 7 5 radial 
tires, even a "deep-tone" exhaust 
system with the four-speed trans. 

Concord has revised front and 
rear styling— a marked appearance 
improvement, especially with the 
targe ribbed, wraparound Lai 11 amps 
in hack. The DL and Limited two- 
door’s louvered opera window seems 
i\ bit overdone, but we think it's 
much better than the previous, out- 
of-pro port ion treatment. New inter- 
ior fabric and trim choices are of- 
fered on DL and Limited models, 
while the luxurious leather interior 
remains standard in Limited, In ad- 
dition to rhe items already men- 
tioned, new options include auto- 
matic load-leveling rear shock ab- 
sorbers and a light-duty trailer-tow- 
ing package, with hitch and wiring 
harness, for trailers to 2000 pounds. 

The unique Pacer is carried over 
with little product change, except 
for slightly better fuel economy, 
partly due to its new, standard four- 
speed transmission, AMS, a mini- 
Trans- Am-atyle version of the sub- 
compact Spirit, although no longer 
offering a V8 engine to match its 
racy looks, still has surprisingly 
quick performance with the 4.2-liter 
(258-cu.-mJ Six. It has a long list of 
goodies such as spoke wheels, 
DK70xH white letter tires, fender 
flares, front and rear spoilers, sport 
steering wheel, blacked -out trim, GT 
suspension (with adjustable Gabriel 
St; rider shocks), tachometer and 
deep-tone exhaust with the stan- 
dard four- speed transmission. Op- 
tional on AMXisan upgraded interi- 
or package with reclining bucket 
seats, split rear seathack, day/ night 
mirror, and underdash shelf. 

Put all of this together with the 
4wd Eagle in two-door, four-door 
and wagon body styles and a much- 
improved and expanded Jeep line- 
up — all sharing AMC's unique, new- 
design Quadra-Trac full-time 4wd 
system with its viscous -drive limit- 
ed-slip center differential (see page 
92, Sept- ’79) — and you have the 
start of a fine year for AMC’s driv- 
able new cars, fuel crisis or not, W 
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Award Winning Winder! Watch * Only $ 

4‘Alarm Chronograph 

with Unique Graphic Display 

* 2 separate 24 hour * Hourly 

automatic alarms Chime 



69 



Countdown timer 
with chime 



Plus 

stopwatch 



In the past live years, electronic 
technology has turned the once staid 
walch Industry Into an exciting array of 
timepieces. Contemporary Marketing 
has followed this trend carefully, par- 
ticipating in modern watch growth by of- 
fering new alarms and chronographs as 
theywere developed. 

Now we have discovered— and are 
priviledged tp market— |ho most unique 
modern watch cl all. it combines all the 
desired and askad-for features — avail 
able separately in other watches— into 
one timepiece ! Take two minutes ol your 
valuable time to read this message 
about a new watch that will be in- 
valuable to you. 

The Winder! Wrist Secretary boasts the 
most exclusive combination of new 
timepiece features we have ever seen, in 
addition to Iwo alarms, an hourly chime 
and a count down timer, the Wrist 
Secretary features a stopwatch and an 
extra-large display of hours, minutes 
and seconds or month, day and date. AH 
attractively combined into a stylish, trim 
stainless sleel back case— available in 
si I vert one with matching stainless sleel 
bracelet or gold lone with 5 micron gold 
case and bracelet. 
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Unique Graphic Display 



If you are ready to trade up from your 
tradllionai watch or single alarm— or 
want to modernize your watch wardrobe, 

the Wjnderf Wrist Secretary Is the 
answer! 

The secret of the Wrist Secretary's ac- 
curacy and versatility is a quartz crystal 
(that amazingly divides each second into 
32,765 parts to maintain accuracy within 
IS seconds a month!) pius a mini- 
computer chip (a miniature computer 
that controls, directs and stores In 
memory all of the functions Ihis unique 
watch performs.) 



Save SlOf 




The basic display, 
35% larger than 
other multi- 
function watches, 
shows you hours, 
minutes and run- 
ning seconds in 
easy-to-see 
numbers plus an 
AM and PM indicator, You don't need 
your glasses to check the time. To see 
l he month, day and date in the same big 
easy-to-read tig u res, just touch a button , 
No re-sotting necessary. It automatically 
adjusts for months with less than 31 
days. 



Speclil otf*r— -oniy 12991 (. r gpui«ny Slfr SSI tor 
PRQ*m Multi-function Fatwrial Travel Alarm. 
Sohd slate pcrAerhouae or precision nimekgefUfiQ 
Features twa time zones, accurate electronic 
alarm, snooia ileim plus stopwatch. BacKMchl For 
nigh) viewing. Deluxe Carrying earn* Huns on 
smqie M batcefy (tncrud-ed). Only 414" k 2"i 3 V 
Fits everywhere— el horr-e.on I he road. In I he car 



Tlisro is total integral ion between the 
display and the five special functions. 
Each function (Alarm 1 , Alarm 2 , Chime, 
Timer, Chrono) is easily identified by the 
flashing , unique graphics on the display. 
When you press the Mode button to 
Select individual functions, you know ex- 
actly whet's happening. 




Alarm 1 and Alarm 2 are both 24 hour 
alarms that gTfer ihe benefit of a dual 
alarm system within any 24 hour period. 
You can use Alarm 1 as a wake-up call al 
7:00 AM and Alarm 2 as a reminder to 
lake your medication before lunch. For 
Ihe busy executive, the dual alarm 
system is a boon to keeping track of 
those important appointments. Each 



Contemporary 

■marketing. Inc.*' 



790 Maple Lane, Oensenviile, Illinois 60106 



alarm can be set at 1 C minute intervals. 

The unusual Chime alerts you to each 
passing hour on the hour. Ftovides a 
gentle reminder of each hourly sag men I 
throughout the day or night that can be 
activated or silenced as needed. It's a 
great conversation starter— or stop- 
per— that keeps you on schedule during 
your busy day without being a "clock- 
watcher,"' 

A new feature not available before is the 
Count Down Timer, Easy lo set without 
taking the watch off your wrist, useful in 
a dozen ways each day —from timing a 
3*minute egg to a 15-minute safas 
presentation to any event up to H hours , 
59 minutes. 59 seconds. The chime 
signals each time your count down 
reaches zero. 

The 12 hour Chronograph, accurate to 
the second, times any event in business 
or sports. This useful stop watch rounds 
out the five special functions of the 
Wrist Secretary that make it Ihe most 
sought-after multi-function watch 
available. 

* Developed by Windert, tha only watch 
to be honored with the most Innovative 
consumer electronics product “ OSCAR" 
out of 1 000 ’s ol watches displayed at the 
1979 International Summer Consumer 
Electronic Show. 

And we saved Ihe best news tor 
last— the amazing low price! Com- 
parable to the likes of a top-line Seiko in 
features, functions, accuracy and style, 
the Wrist Secretary (at Vi lo V» of the 
price) is only $69.95 (SilverloneJ and 
$79.95 (Gold tone —5 micron gold). Add 
just S3, 50 for shipping and insurance per 
watch, Gomes in attractive presentation 
box, ready for gift-giving. Available on 
10-day FREE trial. Backed by Wind erf 5 
One-Year Limited Warranty- 
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SHOOT FOLIAGE FROM A DIFFERENT ANGLE (Continued tom page u } 
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BOBBVUM9ER 2-TLME IMDT CHAMP 

"It makes sense (o save 
money whenever you can. KY5 
MacPherson Strut Replacement 
Co rind go 5 give you a simple, 
economical way to repair worn 
struts withoul having 10 pay tor a 
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Built to fit most cars Get them 
where you buy parts. 

■LITIS 

MaePhersnn Strut 
Replacement Cartridges 
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day when the foliage is at its peak is 
not the time to experiment with un- 
familiar films. Before shooting for 
keeps, try several different color 
films to see which one gives the re- 
sults you like most. Shoot identical 
scones and exposures to make the 
comparison useful. 

It s also wise to bracket your test 
shots (that is, shoot additional 
frames over and under the 44 correct" 
meter reading in half-stop incre- 
ments) if your camera permits it; 
sometimes such exposures produce 
more pleasing results. When you 
find a film you like, learn its charac- 
teristics and stick with it. The pic- 
tures in this article were taken with 
Kndiichrome 64 slide film. 

Your friend the sun 

Most people follow the conven- 
tional wisdom of taking pictures 
with the sun behind them. That's 
okay for some shots, but it usually 
results in reduced contrast and a 
loss of detail— a plain photo. It's of- 
ten better to work at a right angle to 
the sun, or to shoot directly into it. 

When shooting into the sun, there 
ore two ways to meter the scene ac- 
curately (assuming you don't have a 
hand-held meter). One rule of thumb 
suggests you measure the subject 
with the camera's meter and then 
add 1 Vi stops to the reading. Alter- 
natively, you can turn your back on 
the subject and meter as though 
shooting with the sun behind you, 
then turn around, face the subject 
again and shoot. Kither way, it’s 
good to bracket just to make sure. 

A word, about bracketing: Don't go 
overboard. At first, you might want 
to take five pictures of a given scene* 
+ 1 stop, +■ Vt stop, "correct 1 ' expo- 
sure* - l h stop and -1 stop. As you 
learn your film, you can reduce the 
number of shots. Depending on your 
preference, that might translate 
into s h oo t i ng + Vz t Co erect a nd Vi — 
or correct, -Vi, -i. 

The photographs 

Here's how the seven photos in 
this article were taken: 

1, These treelops were shot with a 
24- mm wide-angle lens. As with 
most of the other photos, a skylight 
filter whs used for a slight warming 
effect (as well as lens protection). 
For shots like these, don't be afraid 
to tie on your hack, When using fil- 
ters with wide angle lenses, watch 
out for vignetting. The filter ring 
can obstruct incoming light rays 
near the edges of the image frame so 
that the corners of the picture are 
slightly darkened. Vignetting can be 
detected in advance by stopping 



down and Using the depth- of-field 
preview button if your SLR has one. 
Dark corners at f/16 or f'22 could sig- 
nal somewhat less severe vignetting 
at f/8, for example, 

2. This ground photo was taken in 
open shade with a 60-mm normal 
lens. The camera was on a tripod, to 
insure precise framing and elimi- 
nate camera shake. 

3. The light on the yellow leaves was 

almost directly behind the photog- 
rapher, That's all right, though, be- 
cause the intense light and bright 
Color made the leaves pop out. Shot 
was exposed for the leaves and then 
reduced a half-stop to darken the 
background- To snap leaves out 
from (he background, a wide aper- 
ture on the lens was used to 

reduce depth of field and throw the 
background out of focus. By the way, 
it's smart to use the depth of field 
preview' button. It can help make 
sure that what you want to be in and 
out of focus shows up that way, 

4. The slump "arrangement" was n«t 
set up, believe it or not. The photog- 
rapher circled the stump until he 
felt he hud the most interesting an- 
gle in rel ation to the direction of the 
light. Lens was 60-mm; note reduced 
depth of field, 

6, Here's a close-up of some sumac 
taken with a 135-mm telephoto; no 
special close-focusing lens was 
needed. Shot in early morning, it is 
backlit. When shooting hand-held, 
be careful not to use too slow a shut- 
ter speed, especially with telepho- 
tos. A handy rule of thumb: shutter 
speed shouldn't be slower than the 
reciprocal of the lens length (i.e, for 
a 135-mm lens, minimum shutter 
speed would be Vs as second), 

fi. The com press ion effect of a tele- 
photo was utilized here to bring the 
moon closer. Again, a 1 35- mm was 
the lens. I t is often advisable to use u 
tens hood with lenses 50-mm and 
longer to keep out stray light rays, 

7. Soybeans aren't trees, but they 
make pretty colors in the fall. A 24- 
mm wide-angle lens was used here 
with a polarizing filter. To achieve 
maximum polarization, rotate outer 
ring of filter until meter reads low- 
est; then set exposure. Remove oth- 
er filters when using polarizer. 

To insure predictable color re- 
sults, it pays to eliminate as many 
variables in film and processing as 
possible. Once you choose a film, find 
a processor you trust. Larger pro- 
cessors often give more consistent 
results because they Use larger 
batches of chemicals. Whether 
you're shooting foliage or baby pic- 
tures, fewer variables mean fewer 
unwelcome surprises, Wi 
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This One Low-Cost Power Tool — 

SAWS lo desired Width... 

PLANES to desired Thickness 
MOLDS all popular Patterns... 

— All at once or separately. ..All By Power Feed! 

Jft0 Only Complete Workshop Tool Of tls Kind in The World! 

From Tht Day It Arrives ... the Belsaw will make and save you 
money With shortages and inflation driving lumbar paces sky-high, 
this versatile power tool easily pays lor itself by quickly converting Jaw 
cost rough lumbar into high value finished slock. In just one pass iurn 
oul your own querier-round, door and window stop, casing, 
tongue-and-groove ... all popular patterns. Other Belsaw operators 
are making cases ior grandfather docks, furniture, picture (fames, 
fencing, bee hives, bed slats, surveying stakes... all kinds ot 
rrtNwocx. 

Otiill For Pros . . . Priced For Home Craftsmen . . . ii is engineered 
and built to industrial standards, but factory-direct selling keeps (he 
price low. Handles tough oak and walnut as an fitly as pine, and so 
simple to operate even beginners with no experience dan use it. 
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* , . from crippling fuel prices 
and shortages! Your family can 
stay warm and comfortable all 
winter long with a Rite way 
wood heater or one of our multi- 
fuel furnaces or boilers (they 
burn wood, coal, gas or oil in 
the same unit and change auto- 
matically from one fuel to 
another! )♦ 

We heat homes — not rooms. 
You get 40 years of energy 
technology for a price that won't 
burn a hole in your pocket! 

RITEWAY MFG, CO., 
DEPT. X, P. O. BOX 153, 
HARRISONBURG, VA 228G1 
(703) 434-7090 
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PM INSTALLS A MULTIFUEL BOILER (Cammed Uam. r 23} 



tested by other labs, however, nota- 
bly the Energy Teal Lab in Port- 
land, Me. Tfye inspector was able to 
tell me if the unit I was considering 
hati met with the approval of the re- 
view board in my home state (Con- 
necticut). 

Codes vary from state to state and 
even from city to city. A few city 
codes have not approved multi fuel 
units, so check before you huy. Don’t 
chance an illegal installation — -it 
may lower the resale value of your 
home. And if you should have a fire, 
the insurance adjuster will be the 
first person to find out if you had a 
valid heating permit. 

When it came to actual installa- 
tion, I was pleased to find that Tek- 
ton carp,, distributor of HS TARM 
boilers, encourages homeowners to 
participate. Depending on the deal- 
er, you can assemble or trim out the 
unit yourself and save part of the in- 
stallation cost (?4(M) to $1000 de- 
pending on where you live), I chose 
to work with a topnotch crew of pro- 
tVssiuna] installers and found this 
gave me invaluable knowledge of 
the unit. 

In my opinion, connecting the 
electric controls, circulating pump 
and valves is best left to lie tuned 
professionals familiar with your 
unit — unless you are blessed with 
plenty of time, can acquire a good in- 
stallation manual and have a back- 
ground in plumbing and electrical 
work. 

Differences and advantages 

Since solid-fuel burning is inher- 
ently different from burning gas or 
oil, the heat distribution and safely 
systems we chose are more sophisti- 
cated than conventional systems. 
Our installation utilises a mixing 
valve and a circulator which runs 
continuously— instead of a typical 
hydremic system that periodically 
circulates fairly high-temperature 
water. The four-way mixing valve 
adds more or less return water to 
the supply being pumped to the radi- 
ators and is controlled by the house 
thermostat. Aside from using heat 
more efficiently and eliminating 
costly short cycling of the ail burner, 
other advantages you will obtain 
through continuous circulation in- 
clude' 

■ Longer boiler life due to elimina- 
tion of thermal shock to the boiler 
caused by surges of cold return 
water every time the circulator is 
started, 

■ Longer circulator life, since most 
wear in circulators occurs during 
motor start-up. 



■ A quieter house during the heat- 
ing season. 

■ A more comfortable house since 
the heat is more even. 

Continuous circulation of water to 
radiators also acts as a safety fea- 
ture for our wood-fired hot- water 
heating system. Since the wood fire 
is always generating heat (it can’t 
be turned off like niy old oil burner), 
the system will dispose of the heat 
efficiently, In a conventional sys- 
tem, there is a greater possibility of 
hoi | e r o v e rhe at [ w h e n t he re i k no cir- 
culation) and creosote formation 
(caused by the fire burning too slow- 
ly between sporadic calls for heat). 

Other safety features on our unit 
include a high-temperature over- 
heat control w r hich causes over- 
heated boiler water to circulate to 
radiators — even if there is no call 
from the house thermostat. 

Both the domestic hot-water coil 
and the boiler have pressure -relief 
valves piped down to near the floor 
or to a drain. 

A backflow preventer w r as in- 
stalled on the feed line to the boiler 
to prevent the contaminated water 
in the heat distribution loop from 
entering the domestic water sup- 
ply. 

In a power failure 

Even with the electricity off, my 
mu lli fuel boiler will keep our house 
warm. When an outage occurs, a spe- 
cial solenoid valve opens and allows 
hot boiler w&Ler to gravity -feed to 
the radiators, bypassing the check 
valve. The fire during such an out- 
age would have to be fueled careful- 
ly and in moderation to prevent 
overheating the boiler* The auto- 
matic draft regulator will continue 
to control the fire even without elec- 
tricity. 

The answer: renewable fuels 

The increasing frequency of oil 
and gas shortages will inevitably 
force us to depend on safe, renew- 
able energy sources instead of mon- 
renewable and species-endangering 
ones. During the transition, a smart 
homeowner will leave as many op- 
tions as possible open — a multi fuel 
boiler or furnace fills the bill. JM 
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RUST-PROOF 
YOUR CAR 
FOR UNDER 
$ 30 ! 



PUT A $150 to $200 
RUSTPROOF JOB 
ON YOUR CAR 
IN ONE HOUR! 

Works on Qhi or New Cars f 

The T rukem Corporation has 
recently developed a complete, 

Do- if- Yourtnff Rust- Proofing Kit 
that enables anyone to do the 
same job that car dealer; charge 
S15Q to S2DG for! 
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rust preventative strictly fo 
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USB /TV Our product puts 
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Protect your costly investment 
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$29 96 today for the complete rust- 
proofing kit, These pennies can 
make you dollars in resale value of 
a big investment - Your Carl 

Call our "24-Hour Toll Free 
Hot-Line" for Instant Processing 
1 800 621 6108 
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Wa’re ana of the largut makers of 
lulomdlve gaskets. And we hive 
tlx booklet! thsl will loll you what 
you need to know about gasket In- 
stallation plus torque specifications. 
Learn about exclusive teflon coated 
PurmsTorque/Btua* head gaskets 
that never require ntorquing, 
FehCo Prene* ■ (lie all-rubber valve 
cover gasket, and much mart. 




FB..HO IHCORFMATVD 

7450 N McCormick Blrt. 
skokic, in. wore 



Yes' Please s-end m gaiku imiik lets . 

I tmtkhse si w to cover postal 
Mbii coupon to; Fd-Pto hit, Dent, pm-idtv 
7450 H. McCormick flivd., Skokie, hi wore 

,, 

Address 

City 

Siait „ zip 

% Teflon re » risrelered Trad ematk gi DuPont Co. JF 
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The Charmaster H is a self-contained 
Furnace/ Fireplace with all the features 
of the original Charmaster ... an elegant 
addition to any home. (Cutaway view of 
installation shown.) 



Write for iftustr&tvd brochure on ail 
Charmaster models. 

Charmaster Products, Inc. 

2307 Highway 2 West 
Grand Rapids, Minnesota 55744 
218/326-6786 



Today's high home heating costs and 
fuel shortage make it practical to use 
alternate fuels, The Charmaster home 
heating system makes it possible to 
heat with the economy of a wood-burn- 
ing system and have the security of oil 
or gas backup, all in one self-contained 
unit. With Charmaster you can have 
thermostatically controlled, clean, fil- 
tered even heat throughout your home 
. . . the ultimate in comfort and economy. 



CAN YOU AFFORD NOT 
TO HEAT 
WITH 
WOOD? 




Build a picnic table you can 

store indoors Parking a bulky picnic (able meteor? when summer 

is over is practically impossible? So it siis in tho 
yard or on Ihe parto 1 Zmonih&ol the year 
Not so wilh Ibis unnquc design. Bolh 13- 
Dle and Denches bid &DssoM&sh- 
mn mlo an mcredrbly small unii which 
me ans I he whole thing ca n be stored 
in your garage cw basement with room 
lo spare And if made d redwood, iho 
table will Iasi for years. To obtain plans and in- 
structions for buildmg (his stowaway table send 
S3 95 lo 

Popular Mechanics, Plan* Service, Box 1014, New York, N.Y. 10019, 

t'ufiiil.v Mntmnnv <% B CvbUciHwi < 3 * Hp.jisl MdjjKUirWi a Owifwon Ol THL HEARS! OQHr*OHfltK>N 
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PROVEN 100 “o EFFECTIVE BY TWO LEADING TESTING LABORATORIES! 



f NOW! A NEW ELECTRONIC DEVICE TO ' 



CUT YOUR ELECTRIC LIGHT BILL 

...UP TO 59%. .. 



AND MAKE LIGHT BULBS LAST lOO 
TIMES THEIR NORMAL LIFE SPANI 



Purchased and used 
successfully by the following: 

CITY OF LOS ANGELES 
CITY OF WASHINGTON 
UNIVERSITY OF MIAMI 
WEST POINT ACADEMY 
FT.BRAGG ARMY BASE 




V.A. HOSPITAL 
PRUDENTIAL INSURANCE 
BEST WESTERN MOTELS 
HOLIDAY INNS 
HOWARD JOHNSON'S 
BURGER KING 
MC DONALDS 
...PLUS MANY MORE!!! 



No dangerous electricity to touch • Nothing to connect » No complicated instructions 
No wiring necessary * Never replace a bulb again * Simple for even a child to do 



Yes friends, no w that th*e entire United Slates is 
facmg an energy crisis, yog, with the aid of sci- 
entific research, can help with the solution! And 
best of all, Save more than 1/2 of every $1,00 you're 
now spending on lighting your Horne. And, thanks 
to these extraordinary savings, "ELECTRO-SAV" 
can actually pay for itself in the first three months. 
For the past iwd years our product has been proven 
100% effective by large and small users. Scientifically 
speaking, "ELECTRO-SAV" converts AC to DC, thus 
reducing the amount of electricity consumed by up to 
69%. You may notice a reduction in lumen output which 
will actually make the light softer and easier-on-the- 
eyes. And by absorbing power surges- the major cause 



of bulb burn-outs, our sensational "ELECTRO-SAV" 
makes your light bulbs last at least 100 times longer. 
This includes those beautiful end expensive decorative 
and specially bulbs , . . ALL regular base bulbs up to 
300 watts. Mow, all these tremendous savings can be 
yours) All you do is simply insert the AMAZING 
"ELECTRONS A V'* device between your electric bulb 
and socket and from that minute on you can save as 
much as 59% of your usual electric bill, and never 
have to replace a bulb again. We sincerely suggest that 
you insert the AMAZING "'ELECTRO-SAV” in each 
and every bulb socket in your house, to enjoy 
maximum savings. REG, $2.98 EACH. SPECIAL 
SAVINGS LISTED BELOW. 



FULL 5 YEAR REPLACEMENT OR MONEY BACK GUARANTEE | 

ACT NOW! A ONE TIME INVESTMENT FOR A LIFETIME OF SAVINGS 



I ; 3 Electro-Sov Energy Savers $7 90 
plus .7$ postage/ handling (save $1) 

□ 6 Electro- Sav Energy Savers (15.00 
plus $1,00 postage /handling (save $3] 

I ] 12 Electro- 5 av Energy Savers $25.00 
plus $1-00 postage /handling (save $10} 
Q 24 Electro- Scrv Energy Savers $49.00 
plus $2,00 pottage /handling (save $23) 



□ MONEY QRDf fl 

UOUIDA BEStDINtS ADD 4% SALES 'A* 

Name 

Address _ 

City State Zip . 

Cr&dii Cords Accepted □ VISA □ MASTER CHARGE 

Account No Exp Cole. 

Copy numbei about youf name on Master Charge — 



SUPER ECONOMY HOUSEHOLD OFFER 
G 36 llectro-Sav Energy Savers $70.00 
plus $3,00 postage /handling (save $37) 



DEALER INQUIRIES INVITED 



MAGNIFIED! INC, Dept, E 17 * PD Box 522423 * Miami, FI. 33152 

ENCLOSED IS 

□ CASH □ CHECK 
SORStY MO CODS 



17 













The pride of yourtoalchest„. 
Doweling Jig Clamps 

these die cast aluminum damps- lrt>m Geimany allow 
Vdu Id drill dcwel h&tes so imply and accurately 
you II neve* go back to fasieiwKypc joints again. The 
damp positrons and guides 1/4'. b(W and 3/6’ drill 
bus while holding lh& two boards securely Jig can 
also be used id cut mortises. 

Doweling jiq Damps $2 \ .95 



Li tnciosed isS?195pIusI 1 50Shipping/insurance 
id* Dmvdilng Jo dumpi Include NEW catalog FREE 

VISA or MC. order loll free 1-800-922-8294 



Hame 



/WltH - i i i r i. i.i n 

Cay _ SUUe if 

□ Enclosed find Si TO for NEW 79-60 Catalog only 

t9e*'Pb i NGETtiN Company 

PO ?76J*. Ptmcetod MAOlSt 
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Hjdfilllic lack Rrjuir ManmlCa ,Iir. 



SAVE MORE BECAUSE 
YOU BUY DIRECT. 



One gl toe worlds largesl manulac- 
turprs ai movetnents sells dired 
from U S slocks. Solid, Beavy. pro- 
Crsmn movements, elegant dials, 
lyre pendulums, dale mecfBnisfflS 
at mFlaliarv-lighling prices 

No 90-GtaAdtathei mtivemeni Wesimircste? emme 



Plales. 6' W » 9" M W n dial 11 W?" k 1 5«" S?10 . 

No 91- As above, but wllh Inple chime IKI7* 
Ng 1 fiO -Gt^ndmol her mowemenl WesImmislFi 
chime Plates 5" t SYir" Tempos Fugll dial 
9vr x )T S09 

No 160'As above, but witn moon thei raised 
Arabic numerals Plains: 9w x 13“ -HIM. 

No, IBO-Grandfcther mcrvemenl Westminster 
shuns. Moving rocun dial Raised Arabic numerals 
Plates. 4 l WV r k $W\ F^ndulum WW, 

Dial: HVto“ x 15M“ J17&, 

No 95 'ubu=iai mowemeni Westminsler chime on 
5 brass tubes Plates: &W t T S38D. 

Plale fhrefenesses 
Group 90. 9 f. 95 D 0945" 

Group 160 0.0/05" 



in vied Jie shipmsnl Irom US slocks Fu'i nrerraniy 
Sand Ji DO ter movemenl catalogs 

HEINZ JAUCH INC. 

Box4Q5, FairiHrpe. Alabama 3655? 1205). 928-0467 





p Beal InIPation! 
^ NO LAYOFFS , 
L-* NO STRIKES! 



NOW! START A MONEY-MAKING 

Small Engine 

Repair <JFJj| 
Business 

OF YOUR OWN! =L ^ififv 



Earn EXTRA CASH INCOME working right 
at home — SPAREtime or FULLtime — as a 
small engine repair expert ! 




All iNih Vlatenah ml hquipwenl Cmne Wlih 

1h lur i'mnv,' Vi HI get CM«npIe(e. hbcp-hj -xlcp k’VM.in 

irtJlttia!*, fflL-lhifv in.rnn.ik, prnF^^j..'iPMJ qu^| (L\ 

ImhaI *nU upMihy m4i , 

Over 65,000,0110 Small Engines in Use 

Yes, small engine repast is a wide ttjx'n fi cIa! , With 
over NS mi llion units. currently in use and a milium 
new unils being buill caeh month. I here a a kH cif 
business and big profits iivaiildhlc for qualified men 
who Can service and repair I hem Industry gfoWlh 
hah bceil so fasL llvi there is j of small 

engine repair pros. That’s why NOW isihe time for 
yog lei jacL into rhfs profitable field :i field where 
the skills you quickly learn from <wir home study 
training, program can soon have you coming hiJUtly 
rales equal 1st any other skilled erafl 

Be YOUR OWN BOSS Iff a 
Fulltime Business Of Your Own . . „ 

As a fulltime business small engine repair nffeis 
mans advantages When yuu'tc the huss you work, 

I he hours you choose, ihcrc i> never a worry over 
strikes or a layoff. and ymi earn year round prdfiEv 
repairing items sUvh as chalfi saws, (Kiefs, gulden 
traclots, fawttiTMiwers. mini-hikes, mu peds, gc 
sans, e-tigers, power rakes,, generators. paillL 
sprayers, .ihr.i.sive saws. sJUtiVhlowers . snow 
mobiles and rihsrc There is no huge investment 
in equipmenl, nn expensive inventory S\m can 
work right out of your guniyc. hascrlienr or spare 
room . even a van makes a suiUthie inohik- shop 

... Ur Make Extra Cash Working Pari Hme 

US IllC Idenl spsifCtnnc Business tosj In just evc- 
jung^ ;msl weekends you CIm c;irn s’vltii cash Jor a 
'rainy day* or red re men l fund, or use (he cash ynu 
earn NOW lor the 'c virus' rbal you wan!. Many 
men heyin working jus( their ulle hours until iheir 
shop grows to chepornt I hey curt switch \0 futlM me 
When i Is your business. yi>u make I he decisions 
and the choices are up to you. 



Earn Money Fast— No Experience Needed 

kven Before completing your studies you'll be able 
to earn [Hones ort (UIk-- ups -iirttl mitlot repairs. QtICt 
l h rough ibe course you're qualified U> perform 
major repairs ibat really bung in (be cash. Rul more 
lhan just labor charges, parts, engines and acces- 
sory sales mean even more profits . . . profils YOU 
earn and keep- in YOUR pocket. 

We Help You Every Step ol the Way 

I f you can read you can manler this craft Tight al 
home in y<wr spare hours wiih Foley s n use- tested 
“hands on” training methods Age, education or 
minor physical handicaps ate not a barnei . . you 
rveed n*i previous experieiKC o* specisil mechanical 
training We provide (be specialized look you need 
to sen ieeand repair engines, plus a HP Briggs 
iki Slratlon J -cycle engine . all yours to keep al 
No Ealf* Cosl, Bui 1 hut’s not all- As pan of onr 
program you .liso receive valuable business Build- 
ing guidance You Icnirn bs‘w uml where to gel busi- 
ness. how much to charge, where lo get parts 
wholesale , all (he shortcuts and proven methods 
yog will need to gel your business oft lo a fn-vt uslit 
proftutble stiiri 

Send For FREE Intormaikon K1I 




Send coupon for complete facts, l kite Kir tells 
bow tit rjukkty Mart your own business, how to 
grow , and details on fttrw >v;rr can inspect Foley 'x 
Small Engine Repair Course on our exclusive 
!5 {M} NO RISK Trial Offer . ACT NOW* NO 
OBLIGATION AND NO SALESMAN WUJ t 
CALL! 

Do II TODAY! Send lot 



Menutocl tiling Co. 

SthI-i f iirjirHi Rupn ■ D'--nn 
3O03 c iYKr Builckitg 
kkuweipfilii. Mintirviila bWltl 



LJ TfS. plpj'.l' -fllirFlFH f'-rVj Ml I 'Ml giMKS lull tJK»il3 DU 
how Fcfley can me ui .j prolitatiit Small Engine Repm 
bu^restof iiy omr and lads sboid f ( s s»; u&ve iS-Day 
r«i him trial oiirr Nn Ofthiydion Nti Salesman Di is 



NAME 



ADDRESS 



CITY 



L. 



STATE 



m 
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UAAH4TH0UEIN 
SfMREPMl 

" ^ 




hi m 
Pm-tmu 




PffHT 

WITHOUT* 

ffllHTlHG 

buenpfr tikft- 
ftt, T itmrti. 
banners, [Htf 1 * 11 - 



ALL tUUIttKIfT 
rhoviuid if us — 
fITl H KITCHEN 1AKLE 

ftml»on papw B*w1ic. m*Ul 
gliu v we »"wm vnr 
iHiiiicc tvpy aMhr - ti 

EJtflfi hpmi *l«itV 

toiUM MvHytiil Nil Hfl 

la duiw* — da icfudndfihhag to 
stars! i ea iiii s mail m dr NcIddk. 
call' clans hnl and seHirnii 
wuppings l.ibiiti. iIe 

UNpjffl [Mf_ FACTS - 1 Mtn_ 

f SCREEN -HHINPINU CENTER, Dtipt I'yoUM 
j !*Ol birch Ntiwpcrl Utd:h CA siuai 

1 tend VI tH I.LTl HI Lhi r v «a Lta.a trirr* pr>Aug. 

| Nn .ji.h'jAlin' Nu uidi'iiH Hi ' till 

«A“? AM. 



| 

[_cmr itati «> j 



! Print For Profit 

I Prini caftfa, staltooery, 
j eNVfitapGS, advertising, 
j iiibtsl a ndtalg ; holiday, 1 
' sympathy, birthday, Q5L, 

| Lards Sdl isfyif iq 
■ paslwna'rnDrwv-inaker 
Wo4i with ypgr hands, 

I use your imagination, 

I see nesuts 

Own 4 PrJnfJncr Buttons. 

Have yoi* own 

shop AddlOmcomti We supply instate- J 
lions, hand presses and ail Supplies 
direct hem factory Famous since 1S75 • 
Send lor catalog Kelsey Presses, | 
73-SJ , M wklen, CT 06450. , 






Got “Otamond-Sludded 

SIDE BRITES 

RUNNING BOARDS 
r lor step-up convenience 

L and protection for pi 
body finish! _ 4 






\ 



Bright and flashy! Bold and classy! 

Heavy-gauge aluminum RUNNING BOARDS for pickups, vans, etc. 



* Protect! finish again if it ones, grjvt'l. mud . 

irlDw, salty slush, dtnii, ruit! 

* Eakr Sle-p-utft "Oirm^nd" Irtad dvu^n! 

* Buflt’in front splash gwarpv. mud Iijoj' 

* Tep qurlily! SjIis. 1 Jtf ian quqijintrrdl 

* Hjirdwjrr, ini1?H?1ir-n ImriUCtlom IHCl 
* Styles lor tiiitam fit on pickup!, vjiii, 

4»4'i,. sudurbani, o M ^ r .>d vehicles' 

Order diuicl and save! ForpricEtut FREE 

literature, phone Totl Free. S- 00 - 3 Z B 4 HDG 

Mil Min riH!-Hd lii bOO 2*J J 4 1 J K ■ 



NsitiOnal Auccsxory Spsculiili, hip, D<f t" PM 2 1 
- P O. 9a* 9:t7ti. Minrii'Afiphi, Mms 5b44tl 

i Ruih i a iv ffl-iwn f r«. ..if at mAliwt .md a pftf # Ijtf 
PLtfiSe PR INT CCEAM.V 

j Npmd . 

j Add’*H . 

I City EltU 

|2IP Phonn _ 




ATOMAS 



Come out of the cold. And into the comfort zone. 

The Reddy Heater comfort zone, 

Reddy Heater is a light weight, super portable oil- fired 
heater that transforms the coldest garages, workshops 
and other unheated buildings into warm work areas. 

There's no installation. Just fill the tank and 
site i-rm- plug in for instant heat. 4 

. *. Best of all, Reddy Heater costa Just 

pennies an hour, and most models run 
up to 14 hours on one filling. 

So, this Winter work in a comfort 

wBBw lano. The Reddy Heater comfort arena. 
Vou'll he all the warmer for it. 

Hhu cn A»rM*nt or #1 luol all, BJowivt and 4 u 1 u?(Iibejc Lgnkciun 
.:$!:?• ijalam apatite* an itnadanl piou nd*4 alact-nr-al mitlat 

mill!' .ill LTn in vAnlOiltd inn and only la Hardintt wuh 

nvMui*etur*r'i iMrtrurtlstu 
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t * Telephone Listening Device * 



KAT QAt PRICES 

5e*crtic*rai& Pius. Rut-Producaon Lc«n&e > Aqw- to 
UfckM Subu» vipo* HUSCtO" Dws^jn {Fgf >Wjr Ppr*prtpi 
Uh ■Otlv- **d 1 Pot R«aWi 

Thus bhqhi becom( |tn twar AutSFmtni^hwpitirwfii YouWni 

Ew Mate 

Send S19.35 10 Futl R«wrch Bte, PIU, 
Submarlff* Humrch L*tw Inc., Porter* Cum 
I ttend, Hlnglwn, Ua. 03043 

SWbf 20t* Ym*r 



Record iriHpnar'f con'Htr«l:HHirs m yarn' 
Hhrt «r home Conn*m brtwwn *ny 
cis&eFla nr Up* recorder *nci ycui 
HltStiC.ni? gr tfUpphtina LINE SljrlS 
iiHWTilIrCally when pFtnnf 13 trrwrrf^l 
faevift Dct. sHln efl phone LMverulAP 
Slops ricijfdrr wnen phone ; s hung up 
this device unqien ifliwenAg jpviti 



BUpttf P*miful 

Wireless MIc 

s&lwnfj mompqiBrrftfllhinnrhermipj 

1 iinermri up lo -■, ip. it m if,y fm rid> a 
Easy is wwmMi W <5Y he Pry (hot kid f | 

Call 1305) 7K-1Q»4f Mfid 111.09. * tl.CHJ dipping i 

■m to uH Com, ftn s*i P*wa lint jl4*i, r : 

COtFW#e***i- Fflrtfljlofl pi tmsnvflgri vgtj Krirntftrs 
ind oner ijwcia 



EYEGLASSES BY MAIL 




DOCTOR'S PRESCRIPTION OR YOUR 
PRESENT LENSES DUPLICATED. Urge 
Eel etti on. of 1 ales t fash ion frames an Ct Ian scs . 



DU ALI TV, ACCURACY, f IT, 1 Qfl* GUARANTEED 
SEND FOR FREE FAMIV CATALOG TODAY 
PRISM OPTICAL INC. Dent, pm-im ElL 
10382 NWTfr Av* r Wu. Mumi. hi. 33161 i«l 



BASEMENT TOILET 

Fiue-W up id e j.isi >nq lewer or stpi l 
unh &V pu^vpr'u WU crinu nrd pgmp I 

up*-r*|fcf try nnrrij! *llpr pFRf jgre I-Jl: I 
(Jigging up Nter* ClPtf rrfi*l*r\l". 
m»I*IHN3 «4jh» pawrtnnl nig g*mr | 
rpgm tSpn ^gjrlmenE with [Kiiiile oath 
Yt r lie fur lw literature Ot»l*r inp uuf * # | ,n f ,l 9C f 
OOSS MFO Dept J 25 Bo> lOWf Housion rt.« 77Q18 





Blip- diracl rriwft U 5 Genera l r S citalfli and 
nnioy "injiUhf's Coni idcnlial" prices cn Is* n<J 
tools, power tools, lutomoli^ tool I. motors, 
Handyman supplies -6, OOQ nationally adverlised 
name tirand items at rock-boHum price?. Save on 
ill ifie lannnjs names you knew and trust 
Stanley, Will, OiSiton, SMI, Kennedy. LuiMn, 
Rockwell, Black 1 Decker, plu-s many, marvy mere 
Thousands Ol tflfiOUJ minded craftsmen, 
meckanaCI, homeowners and hobbyists each send 
us 31.00 (Hit to R.B t this bif 196-pigt Gaining of 
fantastic buys on brand name tool I, hardwire, 
and accessories 



US. General? 

Thauundi <rf ImtlrHvlU an* CMifunki. Mera'a a FftHil 
■III rl flrnr*» Irtnl 44 » tint ft Is 0 morthi cuitomar Itwtr 
Sana it* Mot&n Corp “ W « Chiyrin * Tnaco 
* DM * IF. Qe*4iKh ■ OtamlUKlrk * 
nc* t t | Dupont * *Hllntlwi*l ■ Hm*i 
■ KWaPf AlunMmim * CttlHns * ■r**nl« « 
pptwii HiniOlv * Unkm CartHdt ■ TWA ■ 
litpannD ItwHi * •«** CwMb * llhtfi Allan 

Sams low print for you— 
no minimum ordor required! 



Who buys 



Buy Tools DIRECT 

at Rock-Bottom Prices! 



R IDG ID 






6,000 

NAME BRAND ITEMS 



PRDTD 



KENNEDY 



Our ttjfgains arn Inn great and out prices 
tpg tew for til to grin away this big catalog, to 
people whu arefi'L rtally intereited So we iifc 
for $1 simply to disewage unnosHy seekers. 

But the way *t look at it, the calling 's 
REALLY fleet You Ed a (I Cash Certificate wilh 
your catling. Spend the Certificate |u*1 like 
money with your lirst order Dr if yuu're not 
10D% satisfied with the catalog, send the Cer- 
lificate back In ns and ewe 'Pi relund your doll ar 
frpu keep the catalog j 

At an fl‘1ra J, lhanh ynu' lot lofing ngw. 
yooll alio receive with your lint order ng mat 
ler how small a 30 p«ecn H ifiti Test Steel Crlll 
Sit Sit (wbfth about U.DO) abjfllotely FREE. 
UJ. Kcneral Supply Corp., 10D General Place. 
Jericho, NY. 11753. 

eCtirv niijHh itK If n BINIML DUm.T C'»n 



U S. General Supply Corporation 
1 00 Gen* rani Place Do pi A 303 
Jericho. N Y. 1 1 753 

1 fivfiDie t|. Plnii itMl you i niw I9h p»k« 'oily Ulus- 
Iralr-d Ci^nLdinilil TMl 1 htrppjri Cllllef All? ■rwl-jil? 
a Ciitilicm wfl'W 11.00 ne my l>rv( euif.hur. I) I am 
Ml i M % sal ill led with thn Canine, my H will bi 
immtdiilaiy rtfunded 

(Fi-rH i 

Rin>t ■ 



Cily , 



l< p , 



Don’t 




your fireplace I 




?a\ Pending Mooei DFP i 



Hearth Mate The Fireplace 
Stove can save you up to 
60 % on home heating bills. 

Hearlh Male conyerii your energy wasting 
fireplace into an eNicient nonw heater — 
n & as smp e as lhat 

* Owners reppri savings, cf &{]■% and 
more in home heating costs 

• Hearlft Male installs securely m 
romulfls, wiin ihe unique Adfusta- 
Loc t ^ UfiHl Clamps 

■ Hearth Male burns lor fl lo li heurs 
cn a sifigle load of wuod easily 
lasts through the mghi 

Dec are your independence starling new 1 
Send lor the free Hearth Male Brochure 
lhat shows how a lirepiace home can iave 
up to 60% on healing tosls 



■ | PTril H *»* , i h WaH 'i Ihj " Id n, fTi 
Liu I tU lutijy i fjieiii “sUftdiifl* 




CAD DltlFlbLitori, Inc. 

P,0, &OA 786 — D»pt. 424 

Old SAybrook, CT 0647S 

Name 

Address 

City Slate Zip 

Dealer Inquiries invited 197$ 
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Did you know that vaet [iLmh.tili.en of 
fresh, sparkling clear water lie within 
300 feet of the surface of the ground 
almost everywhere'? In the city. Iti the 
suburbs. In the country. Pure, tasty 
water untouched by chemicals or 
poll mania. 

Thousands of home owners are now 
drilling their own wells from $0 to 200 
feet deep' YOU can join them in saving 
goodbye forever to expensive, chem- 
ical-tasting city water' Forget about 
drought*! ignore summertime water 
shortages! 

Yyu owe it to yourself to find out more 
about this practical economical way to 

K rovide good, year 'round water for your 
nnie and garden. 

Write or call today for a big, illus- 
trated brochure and 24 page booklet on 
how Lo drill your own well. The big fact 
filled package will be rushed to you by 
First C1 «h» mail! 

Deeprock Mfg. Co. 

Opelika. Alabama 36801 

FREE Phone Toll-Free 

( 800 ) 821-2280 

(Ext, 743) 

Call anytime including Sundays. 

!f®. L*?I ML™ 0 ** 1 - 

Deeprwk Mf B . Co, Dept. PM109 
Opelika, Alabama 36801 

Plvuar mail your (rw mfortnaCioh kit. 3 un- 
derstand them is no obligation. 



PRINT NAME 



MJlJRfcHH 



cm ktatk kip 

tR n puk rtf* C« 



0 - DRILLS 
WATER WELLS 

50... 100. ..200 FEET OEEP 

Saves Him Hundreds of Dollars! 




Do-it-yourselfers 1 FmrJ The answer (o your prayers for a haw home tn (Iti* bOOh Join the 
thousands of famrlies who have banian inflation by ft u ■ Srt ■ n q I hen owe home Tha Miles Way. 

The Miles Way is, different. Si's Cased! on Irust in people who are Idw encash bul high on 
em-bibQn Milos furnishes IbluepfinlS. precut maicnals. Step-6 y-Slep mjiructipn* and lots 
more 7 here's no big -down payment,.. and you make low monthly payments while building. 
What's more, you may be able Lo Start building without a pa id 'tor lot 

Are you serious about having a new home? Are you willing to do all or mbfil or the budding? 
II so, don't pass up this opportunity to learn about The Miles Way 



Gel our Great Home Ideas Cook. 1 1 tells Itie whole story Eighty -lour hjll- color pages ot 
valuable information featuring oor special, afforonbi® financing for do-m-yourseiief*. 
energy savings decorating ..plus fitly exciting build-ITyaurseil home designs. 



Send coupon fa r ya u r Tree copy today 1 T h are' s no oh 1 ga t ipn | u sE a chance to Ceg m a new 
Ilf* irt your own new home Allow 4 weeks toy catalog delivery ot send il.QQ lor priority 
handling. 



There's a representative 
near you. 

Phone: (612) 568-0700 

Miles Homes 

The DU'lt-Yoursatfor's Anenrf 





I 



:-i-n " rl m* v^irr Mil Orral Llo-mca Id-nn Bank 
MILES HOMES Oepc PM 

J TiCJO L v nc Tfl'i- *vr h M. nfirapoiil MiFW* SSdtJ 



Address . 
C'ty- 









I Ceuniy 

I PMnR \ > 

I pi«' Ili 'I". U i or □ pen or (he *ork. 

j^Qli W encioied ip* priority handling 




S*nd tv FREE C*Pvr 
Catalofa and ft I:.* Ll it 
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*>■ f - , i-(Wri Corp ef iminca Elapt H twT 
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13 Mrirla — Tamm ttikn 

H*.iV lhr«t |rinn liniKirrrr. 
Stancln hi or Eln'tmnfr lor 1 

'Cmti-iih, li ulwiv 
ilrttinla. Xjtvp rttiddlrmiin 
Llhiiil. JS Jj*> hi HIP Ifkfll. 
T'rEtits. Tr.idr-lin wrlcoiih'il 
S.ctmf.iL Iicmi JiiurtJ. 




hCHSF.R 

Bull*" 

I ! . " C I^J n I PriMl! 



$f*ndi«f trv4 EUcbanit AttrmfiLml 
HaM«< 'bitten' Aixwdiiwi Q Cnrd-wn-i 



.toll*. 




• RADIO CON T * OLL TP h,„ m ti*. * -*ri 

• l*riTr "IbM- 1 Ad ri«y TV*' * SE- 

CUilTr d— ' IxL. rifh.) ^Lpn ^lo..d * CONVENIENCE 

In i-nnrrDF 4 A* v»ilh»r • llGHTING 44,444 I T)hU 

vurumot > l dIIt * VERSATILE tiFi all UltlPi Pya* wood. 
itMtal a' M*itl*n An,* hiLi 4"<( *»i l e w * IAST 
HOME INSTAMriTipN |. , vwt 3 $ * S*V* * P ■» 

SO"* Nl+T'T l"l Re »r Ll-FS Son" #"llT*rp 

• GUARANTIED «ri4 y*4# • ERIE 

H I L FXliT I C" Bii JMyrt in r*H* Ml Bf 1 BT 




Bock about 
Mu Us with price* and 
production Irtde secrets 
direct from world's lir^- 
e;l nroEd menuraclurcr. 



$5 + 0G 



CD NCR [ T E MSCHihESY CQMPINY 



p. (t wt I?? ■ HiCKbnt, n. c. ziwi 
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BE A LOCKSMITH 



COMPLETE 

COURSE 




3 



kr ■ Irjirw* I na*a™!h cin pil lAnil [Tmih^ %w: .|hmh l*a 

■ .T.. |,£t|i Hiitgi ' pg gnr J-I1JI Til *1' 

| W.LL *5. TE S*5 
' 

lull .. 

I ht'WI 1 

j*lT¥ _ 



fpflW ■ 

-i'H ■*** •■■: k|i (™»b* r P(i gni. jis»« iii*f 

SIS DG annsiir I Fjikj^kiTv [i'dii 
'v*rn F*tl f ■ •.•■•V f-,pr 114,1". ,,:... T> r r (~1 !■-» 
doing Kayi lor n KW nr innii vtJ 
■fkE I P!|_ l! m P"l IUD|jliPll Ir-'irnm-J 
[Him*- >1 S-.M, **■*!* W«|.Vb- -| w-k- 'VL* 

qipbIp .p'nl.-i't ■■"" Cnli m M ifki Min 
m Ki» i ■ tiimitniwii^ mu StM 

Ini nirrlmg Pjrli md ■ t r-na l«w" 

I $1 (1 phnvng It hP'xd-.no, Tpipp m | 
tPWi pH Uk lit COD pitpviptf It 






4<y monpv b*rh fuimitap 



Ti MHH CALL COLLECT 
lit )|f )t|Q 



J^iiriKMW i piiw irtwj 




| LEARH 

CAMP GEAR 
REPAIR 



MMIItSS 
STOVLS 
HEAT* R 5 
con LI- Hi 
(AH Kicvrl rls-i 

Tf .' hi fit 

CONVERSIONS 

back packs 

IS.Wtf} urihlfrrrri 
LIOhV ) VJA 




SOW WATT WOOOB JRNtNG STEAM 



My Feet Were Killing Me J ntil 



I Discovered the Miracle of Germany! 




ll w« ihe Etifopein 
If ip I had always 
dreamed about. I 
had the lime and 
money to bo where 
I wanted — see whai 
1 wanted. But L 
soon learned thu 
money and time 
don't mean much 
when your feci hurt 
too much ip walk. 

After a few days of 
sightseeing my feel 
were killing, me. 

Oh, 1 tried to 
keep aping. In Paris I limped through 
Noire D-antc and along the Champs- Filysies. 
And 1 went up in the Eiffel Tower although 
[ can't honestly say t ic member the view. 
My feet were >o tired and lore my whole 
body ached. While ever body else wu having 
a great time. I wai in my hotel room. T 
didn't even feel like sitting in a sidewalk 
cafe. 

The whole trip wm like that until I got 
to Hamburg, Germany. There, by accident, 
I happened to hear about an txciiing break - 
through for anyone who suffers from U?rf, 
aching feet and legs. 

This wonderful invert! km w» a custom- 
made foot support called Flexible Feather* 
spring. When [ gpl a pair and slipped Ihem 
into rny shoes my path disappeared almost 
instantly. The fleaibte shock absorbing Hip- 
porl they gave my feel was like cradling 
ihem on a cushion of air. f could walk, 
aland even run. live relief was truly a 
miracle. 

And Ju-se one pair was all 1 needed. I 
learned that women aEso can wear them — 
even wilh sandals and open, backed UtO«. 
They're completely invisible, 

Imagine how dumbfounded I was to dis- 
cover that these miraculous devices were 
sold only in Europe. Right then l deter * 
mined that I would share the miracle 1 
discovered in Germany wilh my own country- 
men. 

Today thousands of Americans including 
those who have retired — many with foot 
problems far more severe thin mine— have 
experienced this blessed relief for them- 
selves, 

Here's why Feat her votings work for them 
and why they can work for you. These sup- 
pom are like nothing you've ever seen be- 
fore. They are Custom fitted and made for 
yottf feet atone! Unlike conventional de- 
vices, they actually imitate the youthful 
elastic support that Nature originally in- 
tended your feel to have. 

Whatever your problem— corns, calluses, 
pain in the billi of your feet, burning nerve 



rr^pnn,|£\ ufi |J hnng y ou relief v h h cv< ry %(e p you 
take or your money h;ick 

I him 1 1 SulTer pain and discomfort need - 
Irssfy. ff your feel hurl, 111# miracle nf tier, 
many can help you. Write for morr detailed 
inform ml Jon, There is no obligation what- 
soever. Just fill out the coupon below and 
mall it fuday, 

WHAT PEOPLE SAT ABOUT 

the miracu 

Received my Feathtrspringi two days 

ago. Thry art jup et — neither of at eon believe 
the rnitlti. She hat had terrible feet for years; 
already no pern, tnrldeniatty , her tore knee u 
mock better ... At a retired physician, this 
mult it amanHg C O.C. MD/Tucson, Arizona 

''My husband felt a great r elief and no nerr 
pfliit, TAfS- tire truly an answer to our prayers, 
Only wish that he had heard of them twenty 
yean ato." Mrs ¥ S /Mrmfif. LOuiUsn* 

"f fret that these arches are the ben money 
l ever spent pn my fret ot rather the best buy 
f ever made r “ Mrs, E E /Theresa. Wisconsin 

c", 1 V7V t^ m Wi Ipnre kfprnalqnd Cwp- 
1JIW War* *v+.« North 

j*ofll* W<Hhin0pi fljljj 



FUTHERSPNtHG iNTEaMTlONAL 

CORAOflATIDH 

13100 Slew Annua. Hcflli Dept. PM1Q9 
SeltHe. WaikregtOa ill 3 3 

VI- N f him Id lea It murr ihoul llw rtlirT I'lcsrhle 
F-eiiheriprini t-mit j ^ »n live fstaw; ml 

mi T"i ir free hrm.hi.rr I understand ihui I here i* r, .;■ 
■ ■h|i KAli.in arid Thai mi ulrvnsn will uall 



Prim Name 



Adtlriu 



City 

State zip 




GUT FUEL BILLS 



UP TO 20% 

The Wid JMtucwI Concept In 
Nile Set ba c k ftii a it ah 

Feeturoa; ijc, ‘ * 

* Completely piogt-ain mable — up tq> 12 
utbadti per day 

* Solid State deei^a aoeuraa IgtKJ lil* 

* 2* to 1 5*r>*lt*:k with tcvdiejjtor Uuht 

0 «i ! he- to aigaal when cyrtem ia 

in Mithnck . 

* All flew coin pooenti etlpplied wilh eaay 
dti-it-ywlraeli lna la iia Iton mibuction* 

* Urea mtlatfug wiling — 2 year wan only 
■ Money Bock Coruemlem if np! iully 

Heating Model— A; I 24 Volt <k Millivutl heal- 
ing inwl idin-g gat, oil and electric tyelems 
HeaUCocJ Model— AH electric cooling 
lyilenu in oomblMlloa with g« Of Oil hedl 

‘ to" SUIOUAM FBODUCr s' " 

2131 Falhum Avu. , Loo Anqelea, C A . 9002 S 
□ Heating Only □ HeaWOool ComMaetloa 
S39 9S Fmpeid M9 9S Ftbptid 

PWltPi 



Kn,m» 



Mdtet* 



CUT 3l4le Zip rn 

□ LfTERATURE & SPECIFICATIONS ONLY" .50! 
C AU FOELNtA RESIDENTS ADD B% SALES TAX • 









■it 

W* 



Save Water 

With ATbilctlbne-ll|). 

lull rm kikiriE loilct tan will; 
«P m gallons ol vjtrr each 

ytarduE lui dtlmift unk meth 
ani,Eni Whygiion weiung weiee? 
Wnrc lor your Irec III n c I Fp Hrot h u rr 



r LUPDMA tTFrt ,+i L - 

l'inir.<.M wt>hii>nPfc.- - Dipl IV 



REPAIR CLOCKS 


rw 


1 iat»a Shi#r (nit 0*'** ■■ aw h- a .» 

| SaaT IMdMt - OrtI.aMM( UiOaa rf* ■ a* J T. 

] f hMIi UmAahbI uM. U 

j HAkT " 


m c h ry 


1 abSfllil 

1 . lain ]|» 




KWML aiH»l| tilbaH CtSClI UHlTHi 1 

— UL^’ -J riWMSTON Ti J 




Terrific pusbpowar lor earth or snow. An-gpar 
drive delivers more horsepower ip drive 
wheels High clearance, eulra iht and 
traction Mows, plows, cuili- A 
vales. 25 allachments 1i. it. 

W. Ifl hp 



lMS-lt-ll 
Jhiai Jlvenui 
WivWfhe. 

Wl U11& 



Power King 

one tough tractor! 



260 POPULAR MECHANICS 




"I want my Hopular Mechanics’ projects io look 
professionally done. Irwin products help]’ 



Craig Dawson. Bank Vice President and Qo-lt-Yoursetter 




1. Irwin Sp**dber "84" wood tut lor an elecEriG 
«3r«flB- Sp-ade-Eype head, original hpiipw ground 
point aiar!^ and cuts Clean and l-int in any rtood 
17 seres. ft” lo 1V» F . Available individually or in 
WOrkShCfl SOtS. 

2. Irwin No. 22 "Micro-Dial” hand braa? Cxpar... 
5-1 wt bit bores standard holes ft* id 3' JvSl 
dial me size you need. No. 2 1 bores 19 standard 
holea. ft" to 1ft'. 

3. kwin 621 Solid Cvrter hand brace bit de rvers 
double culler boring aolion. Medium- fast sen?* 
pitch 0 . 1 1 , imncr? cutting head, 1& EiiOS, ft ' lo 1ft" 
Available i*d>vidunHy or in secs 




You can easily bore hales up Ip 
wilh itie Irwin Speedbor r, 6B," 

This : s the wood bil 1h a ! cuts clean. 

Fanl. aCCuralEly. Puls mpr-g boring 
powsr iii ihe working end oi your 
ft “ electnc dull. 

Irwin's es elusive hollow ground 
pci ini hag I hi? power to sign boles 
last. Ehgrp spade-iyp? cutters 
power Ihrough any kind pi wood 
ft* shank chucks , i t t , * 

perfaclly, I - l! ■ ■ u 1 1 

Workshop 

special 

Get nl 6 Spy^dht!- 
an" till:; WJ(h niirta! 
hang- up rao. Sues 
ft, ft, ft, ft, ft. l rt . 

Frwln Screw 

Starter 

Marks, ht?lD. Slatls hQld, IhfDadH 
Fiore lor screw In easily ante 1 wcod and 
non-melal materials, Man-d.psE hand Eccl 
in yreia f-or bdusewite and handyman, 

/Ul in rr.s .iifj avail ablr in malii? sues, 





every bit as good 
as tfre mame 

■4 Wllinlnglsn, Chip 15177 ,. ilnce 1005 



Bvrglor "Fire Protection 



Proftel Tpyr Ufa, Hnmr, BVPIHSF, Aut«,«1C, 

1 Out [oicioq %hn^i Ina Inttlll pour n«n 
Oft™ Iftlm praj A*kn {*) VjTf 1151 W( 
□rr f . FR.CE wMi ,n eoginw.ng wvic* 




REE CATALOG 



Burden Security Cu. Am, S2S02 -?M Liiica-ln. Nc. G6501 



BIG MONEY IN T-SHIRTS! 



Oih b«* iol*i «!■ I MV 10 l^CFl IftrlWt -Vlt min 
,.: ' I -I.-.- m .*■- li-p Plena? prmliifg T-f hHU If* 
K’-wMi cUh fluf fHiamiwi ' Hn^inrafi. **■<• 

t li I L i' i;-*t '-vhx 1 »l h:at-r n n^iiii nra'f hnr 
>mi v! p -no u.if-',i.'.pj lice Pj sr(>p Uui « 




Si NO roflr BCE DETAILS- 

ELiiulFmli StrFMri Rr.r.l Iml Irt* 

no (Kfi *£}. £ftp» AM 

:,.i:h .iI Nn A- J i fltJ"-.' 




Learn to make it 
yourself! 

'Ailh our complete Intutruciiuiis- 
iinii without r'hijine adjustments” 
make your own gar-ohot and enjoy 
she benefits. Such as increased griso- 
i 1 1 - ■ cm. tarif Iik nvmoJ supply. Cleaner 

burning. And bettei econcwiiv Foe many 
engines Mo jhilrril required Mo et 
i(?Cl on your warranty 

It s even possible to make a IQO'fc 
changt'Wer lo alcohol. 

Our materials explain it all lor 
50.95 r.'jis fjrne'on/y Why so cheap? 
I rankly, we're >ure many pe*pk? will 
want ihi* proven tcx:hriK.jlorjy Qasuhol 

is now widely used abroad 

Ust L l he coupon today H could 
prove to be a very wise ifivi'slmrml — 
that could pay «ery time vou dr^-e 



Tn I.Ft AasociflleC 

WJ BoxJliM WWiir^rfl DC JDOIJ 

Rush me ccwnplete mzMcnslj &n maKiiy| 
flfliehol. tncloscd is my -check □ MO D 
for Please allow 3 to 5 weeks. 

heme 

Address 

City 



Stale . 



Zip 




STAINED 
CLASS 

EM-ml nae fur FiattniUnji 
ci I iilnjc «r kLO. twill, Mm, 
In Hi), | JlLl flttidllM, 

HFG STARTER KIT 

Duly $11.15 9ft, 

WHITTENIORE, 

BOX 2065 ElW r HAN OVCft, MASS. 07139 



AMAZING ELECTRONIC 
"Ws PRODUCTS 



Linn i L'p-r-r 



|iM*l. 



h,M mi n-o , t'ht, 

<n d*tk lh«tayh in lb 

ktimiMI!-''! fill'll Tnlt — — Tv diinipiii_«i- 

•'ll its 1 wflwrl nf . , *I«H- 1. I1 F mg,, 

chT"-,lrjl r itllriunli, (h. irm, «M IMK-ll WrltM. 

hundred! nfl All NEW FLUl I Hro UNITED 11111 

lllVptE. 

$i. 

PtPT, MU ION. Tl« » 1MHEHIT, M.H-, QI411 



INFORMATION unfuniW. 




flflfnc THAT TUftE 



I UVii 114 Tumi IV tit AIL* 

J ffHI TDUIt 0** ■wilt kOE 

1 t*,.iMni-l-l-, j-|JiiV 'ilF 
lIlUIlM 



> MOHL& OF 
j^UMn-nV Ann, 



DOINI’T WAX YOUR CAR 
EVER AGAIN! 

Chemists Develop New Glaze Finish 



A n»w dlacnwry In th* chgmlc^l IndilBtrv new 
r*mh*m dpt w«ut ofrtwl C H E M YELA/f ft fclualtg 
• liquid, hfnf-curfny rnln Thai will flow 

hMo IN vpry poifp. <hfrdfn, >nd ecMnpletalV »»•! 
■q-nniit Th> pfinl dnili-rjylng flfmpnti of th* ft. 

in«lAiri 

t*mv rtfliw. CHEM QLA2E w> t UHd flrfttly by 
lorplgn Impart q«flfrf Ip prqutt cSirly tuiinm 
[M -Ml flntahn (t ft «I»d nktfd on xh* ib$4r »N*lli St 
rm dbf» ID tul wtnd mltUfir* f nd IP glvf thft 
"hiptr flniY 'iniNiihci. 

A| ttlTiftCltUitt Cftng*. wfx WIfIHI un yDur 
Par At w|i infirm*. II ncl* I!k4 a ffllgOtl W It 
trwn, and collurt din In th* paUm By applyinQ 
rriPT* nil, yDu acliMilIv "grind T ‘ din Into p*lnl 
p«rn wrwth*F y«Li wax Dr DPT. whtn iMrl pall 
IntD Oh par** al pi Int, It e*ui** tFl« gliwiy RhftFi 
af vnn r car ra fad*, and #™«rtW p mfffl rQ*. M rnl* 
pour liquid CHCM □IAT1 an a rag, wlp* It on your 
C*r, than wlp* it Olf. Tlfft liquid ***by FlPwi Into 
tha pDraa of th* ppJnt, lirlng* dirt tp th* *un**a, 
■rid. wHhln an* hour, b*rdanf, or "eut** ' Into 
painT pptaa. 

CHCM OlAZC I* • unlqui blind dF coiily pair 
mar raih>|, th*t will HCtUllly *lQi» and tahIDv* Gzh 
daflon nnicu lh«t I* not n*w, Afto. *Kt*n*ft* Uh 
ipray Inti In Florida prow* th*Mha ElHtM OlAfl 
til mini tl ng will pul ah IrtlpOfMInbft Jr glax*'' 

that wdl Int M y*ar* *n n*W paint, 



Wt guarani** CHiM (|L,AjfE Up h fully l**t*d 
FIW nff and rff at hr IF ybu find, altar tiling 
CHfM CLLA7F ih«t anything w* **v about thh 
u nlqua prdducl ft urdruf, rAm uAvMl pDrlfam 
Rmi fvf rwtwnft irrrbrtm whipping yh af B i t X 

Invan *1* * today Far a II or. bORft pf CHFM 
OLAZE, appugh Ip trail tltr«* tan Thom pnnnlta 
can mak* yog dolftn In *4**l* value Pf a big In 
rtOliainl - yourwF 

F«M7I-fiei- MkJj, ff«Aferrta - fJ13$ S2t- 7MJ 



rn: TRlkKEM CORPORATIOhd 

?Q. Eb, 7VK ImiH. U^pm «IS) 

; 11 hmi Ittfl 9rt* H Bl mit d Qw-lilfl #M JiB Ipft 10 **|M i 

odftnM 

; n SAff HOC' W t ftrtn # H* R tow* aid tautna! 

I U Qwt v »a*t Ckde Mithwd nay* it* U- pW <M 
i r i EaaAnwiL«afVfl. ntoyOto-Hktoki 

: bidilftdlfc .E*bi 



Udm, 

CVAtoflib 








75 MPG! 







Tht layout ol lh# rrtw drtw 



TOP SPEED OF 90 MPH! 

1*125 MILES OF NONSTOP 
DRIVING (from a 15-gallon 
fuel tank)} 

That's the kind of high-mi!eage h 
fuehpinching performance you 
can get — right now — with the 
amazing HYBRID ELECTRIC 
CAR! What's more * . . you can 
build it yourself! 

HOW IT WORKS 

Alt you do is take your existing car (or buy a used body) and replace its 
original power plant with a small gas-powered lawn mower engine. (That's 
right, a lawn mower engine!), This engine drives a generator which, in 
turn, supplies the vehicle's drive motor with electricity allowing you to 
travel at speeds up to 50 MPH. 

When more power is needed, four automobile batteries — hooked up in 
series and fed by a 1 00-amp generator — give you plenty of kick for passing, 
climbing hills, and for running at higher speeds (up to 00 MPH) . and to 
help save normally wasted energy, a regenerative braking circuit auto- 
matically converts the drive motor into a generator that feeds and charges 
the batteries while the vehicle is decelerating? 

Your total cost — by buying your own parts and building it yourself — is 
under |i 500. Youffirst year's benefits alone “in fuel savings and in hassle- 
free driving — will more than pay for the car! 

GET ON YOUR WAY TO HIGH-M4LEAGE MOTORING . . . NOW! 

THE MOTHER EARTH NEWS — the national magazine long recognized as 
a leader in alternative energy — offers you a detailed, step-by-step set of 
plans for making the HYBRID ELECTRIC CAR The complete package in- 
cludes the plans, bill of materials, and list of suppliers, The plans sell for 
Si 5.00 and come with a no-risk guarantee, To order simply fill in the 
coupon below and mail it — along with your payment — to: MOTHER'S 
PLANS, Dept. MP.P.O, Box A, East Fiat Rock, North Carolina 2S726, 






EnelPMd i« H5.00 

PlflM* wnd ms thfl HYBRID ELECTRIC CAR plans I understand that I hive 10 day* to examine 
the plant, and it I decide not to uaa ihem. I can return ifram for i full refund 
Strip TO: 

NAME ADDRESS 



CITY 

CHARGE IT TO MY 
NAME 



STATE 



.ZIP. 



MASTER CHARGE OR VISA CARD 
— ACCOUNT NO. 



EXPIRATION DATE. 



i 



M ASTER C H ARC E INTERS A NR NO SIG N AT U RE 

Add ll 00 il you Wish to luvl your plana first class 
North Carolina residents add tales im 



i 



■ MOTHER'S PLANS. Dept MP. P. O. SOX A. EAST f LAT RQC*. NORTH CAROLINA 297JS j 



J 




PLAM AMD FOff 

r.y K*l. 30 

Mini Blif 

■mi Car ».n 

11" tan . .H.W 

Frjni TrjKElwi 6n Kart 

*Kh G*«l™ biltp.fnilil . ..HQiHl 

■ml 1J.M 

PrtL*i Biwt m oo 

B H P. TiaLiar 910.00 

Him Vph-riF* sn.iiu 
hFirt c 

■ ^, T v h nwa 



USE THOSE aAftt FOOD JARS 

SnapCnp^ in.ii ■ i. ■ w><;lHu ! 'i v»!rt 

(Oul toUr IrK’l i's 'P'lhinV ir#i Jisiniv 
ifcKJJi !in iTmIi Ii , Jpn,-, ** 

1,114 run uiL-tii'fr' 'M' ‘iha^Cap, 

MVs 17’ iu.ioCi,.. UJ HIV iU W|i 
fair. JJO Dm rn'.lc-i il -ii KID Cn.i-: N 
gr -niin ivilr 

WICKU.IFFE INDUSTRIES 

l>n* Z3U CM lufl 

WicM'W' oh japa? 




CLOCK COMPONENTS 

' Li '4irt FHirnli UdEm, (J 11 . 11 1 / I (flirt 
l itfiKi ( -r^n' !, ^'iIht . (.rpHllWKrr. WfMmwh 
«-r A 1 1 1 | iL- r I- mi-, . I ?j'. V", Wr»nhfc 

TinlhErr Him PUilIV H«ltflWl¥ll>. Vrlal. IV* , I 

Ftorr itiJ- 1 1 Jr , I « Aram Sr HjiiU* NiiwiI *-m 

llundmlHif l(i-rti, LVunltfv Ptm-i 
H-ll.l II WHVM HI I'.K.r c.l.ii-x lU-l.mibr.:l ... 
lUManJidFf 




HCWPOHTCimiPIISt 
2313 Wilt •ortaLthd. 
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REPAIR AIR 
COMPRESSORS 
Vwy It* InaliMd in thli 
■laid. thmiUMfl (wad rt- 
paHnf. In lrtdui1«Y, fann 
and AuUfflotlw. IHuttfAlW 
T|Hi Una. OilK- 
l*ry Inclurfnd 14 95 Pwt- 

Air-Power. H-'iSkJ"" iY. ,J 



HORNS 



MAKE PEOPLE MOVE 




FREE CATALOG 



I KOLIN INDUSTRIES. INC ■ 

Vif il i^fe Amirii Nn IM IDA* * 

itH. uni r 



POWER HACKSAW 




WORKS BEAUTIFULLY 
Tin N Ml *i 

4rdn tiff v*kf IWI Vi, 

hp. mp4pr. P.-j- PRf-I 11 p,»4 

F##apa f*r h-niih.i** wprii. 

k»VF< *>*f*n. lit Plrrt*F».' 

*-fm Tb, 

«Fa±Plh4ny. IPiJa nM f.| fclh-F, 

*■(*. HI w.itf (iihm 

IffhiIhHIpp. o»pp P*!MH 
(f-,l,rtai.rp. w , 1JPI 1 



NEVER BUY 




ELECTHIFY YOUR BIKf! 

PEDILFOWER exciting new bike 
drive limes tough hills. Be imtepw- 
dem Shop when you want Fits ail 
Bikes, Mult Trikes Installs in min- 
utes Thousand* sold, flacharges 
Dwrfxte Travels tOO miles fora Oi me 

MONEY IWIK CrARAjNTEE. 

C j 11 ( 1 <11 I rev JUKL : A7 
(Ii (ihIjp Mt 

M!h 11 1 1 mhiiiii RimKtiT 
General Engines Co. 

54Hh Mantua Blvd, 
ScweU h NJ. 08080 

■in \ 1 Aljskj nr M 1 „i|P t . ilktl I MW) *<*< fXjYi 




Create a 

Family Treasure as 
Thousands Have 
Since 1916 

H under rafted by our own 
grand r.i.thi-rsi, our grfUidfulher 
clock kitKJtTe He'TnL-.i.*.nom tiled, 
(‘iny-Ln IwJild, *)( solid V wal- 
nut, cherry, mahogany or (mk. 

It ir.s include beveled gla?p. 1Vt 
hrmdv'rall ■ m r ap u n I ini:** C..n)y 
Klu rmliiit and Goddosa I>Lumi 
Jji'rr fK'Tidulumfl. TLbuLir li^Jl 
or Woat ttu n 4ter rnd thimn. 
Hand pH m ted mi Min wfu^U, 
Send SO for J plana, 

AMKHll’AN classic, 
St'tHlT OF MOUNT VEH* 
NON iind SPliiJT OF THE 
CENTLHY. plua full color 
1 1 Los nt 1 1 1'r of all kiln and 
movement*. 

KUiMPEL CHIME CLOCK 

PM 90 

2 L 1 0& M i rinctunka I'hd., 
Kxceltlcvr. MN 55331. 



2nd MOST IMPORTANT TOOL FOR 
EVERY WOODWORKING SHOP. . . 



VERSATILE 

W&H 

MOLDER- 

PLANER 

Second only 
to a saw , . , 
molds, pianos, 
rabheti. 



FROM $315 

* Matter Cha^ SEND F 0 R F REE 

* HankArr.ericE.rd BROCHURE PM-1079 



WILLIAMS & HUSSEY MACHINE CORP 
Dipt, 2E, Milford* N«w Himpahir* 03DSS 




262 POPULA R ME C H A NlCS 








Wooden Toy 

Patterns Catalog 



OVIR 300 DESIGNS 
FREE patterns a wheels 
WITH CATALOG PURCHASE 

OM1I |r QO PUP UiN pn HI 

^Iwr-Built Toy* ^ nuu 
2907 Lake Foreit td 
,Q,loi 5*OT-l?Hahot City. Cq. 9bJ}Qj 



PROTECT VALUABLES 





V Fiirku"H»N p 

■ri 

■ Levta m ih 

v4KWT daebpe*i 

HH 

* tom pure 

«d*Rita(i w, Mn 

and Nidmehm 

MbM 

■ 30 d«i> m*m 

B«S Gv«r»ntfr 
T„r< f *« J & m*tt 

^$■1^ 

* 11 IS ihtppnc 

Htfpi (liji hi 

N T nnSekr ntc 5iwi r» 

S—ry m C □ D l US [icrmiLi ipfUf 

Mail It 

d«pi He- io So* 3oa 

Sfldth, Ntw York <1?M 





f llCIllITT AND PIIISTI41 

t**rn »l ky«-i. l n Tour ipiii I.ki. ■ * mil Cl*w» 

Haiti, Wj™l, tic- UmUl Mrthjikn in rrnplDjwd 
h-r L'mltal*, UvnUl l.itw-aln ip* nr nprm i hit »-n Hkff 
Nil *r -|.nrr Uni I'MLL iOll Il'WKMV *JV Tfrftl.A 

ftnn siftTRHiAi_\ rrmi.uihKn twixii <01 ih,n r l*» 

1. mu* 14 ^ T*rr.i, w, Hr 1 'h rN’CCK HIMIk .N*|l |Lu 
rnlwlH IAH> h*l trf MUltlim 

THE WeCARKIE SCHOOLS, IKE. HS-UMlSS 

m H. mfc S,. Dupl. HI, PfcLtA, Pi 1WW 



Portable St**m Clamncr 

$idiMn a 60 oocondi 

CLEAN' 

Englrwa, Air Flhm*. Lawn Mo-ora. 
3 yssr QUAT4MM grt hi-fi 1 Sen . c> nh UM5 
liquid Suflp.piCflwe lif«K3 Wjighn 
AuiiiHjTp pump inquired cm low oaux 
PHHH 

wedco mro, ihc„ D*p<. m -io 

&cat1 L w « IW>* D WY A, WO I , 




for SMALL mechanitol ports! 



1 Lik-il n,w Hi jL'H filling 

,.- ;,l qQllll h ll-.l HI,, ,,I. .r,r -ni- Tm 
liuU*-,,* Lihun qt-jiii, ,m,lri'k 

1[JO«i induL^k !. UU|'I|I'UU mV I* Enil'Tigt 
eountf-'k IJf.|kn*,«, r.i, i ,t ,,3 ,-ifl, 1 . 1 +' ' - ■■ 




Wl 



SIOCJT DtJVt HOCtitli, L I rr * 

■jj '.pgrH pi man juri , ww nffft fill, » T IMUD 

fact V l l " ■! 111.', lLfSvi r-'.ILiH Hint HIA-I MCL 1HM □ 




GOKAHTfl FACTOHY DIRECT 

Hdw you Gin afford >n ill wtldtd 
tubular itrui factory made Ge-Kirt- 
havi Go-Kart Ira me kitl with all 
welding done, riming from 929. VS 
lo '■>, imrt complete Go-Kart 
tils with 3*4 Np engines t«fi^ 
hit from * 139,95 toSlw. 9 S. Send 
31.00 for cite Ids end ce^piele set of dn wines to 



q Ndw 

idL 



Schmieder Meier Co, 



>i j. - 

0«vlM|°ort. P*. ihioi, 



OCTOBER 1979 ?63 
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tmitm * t rones * eunDou * um 

fDAWirtt * Tftfcirs * ti/Mjri * tooj 



name ipnrh 



Glty H»i* tip 

M o*r ifonay >t t*ot CempitMt 



I Build thii beautiful Dome 



| Home by 
| yourself! 






I uuMin'i-v Damps ^ ■ i n ■ , « fi*i- ■ punkagp m tb* rnt.i 
" tnpujiiiiwi, men energy p-rin leni H(sm<tiMpHBbl* Can 
I Iw eiatlv niembind fry an* or ling p*4frlP Sjw» 

_ gmirly an budding c»t| and WN® moraan wIiUhh 
| Pncet *t*rt «t (3 Ovr Planning Kil hll MtHC'im 

I 

I D j-'ii' i! ■ rm h in* your > ■ n “h until* I pll t:ulu' tala 

log and Pn»na 8obk 



paflps or alfOrdnble iwM' unt ‘..iijt'i I'lon'- JO 0 io 4 *ic 
iqbJfre 1«E Spnd Iqh yiiufj ludjiy 1. 



am enclOfnq JfldO 

I n i n.l . 1 - 1 M'lhlnirv titimai *h*iur.hly 

Hinital In. *ri agtniusnal S y ,C'i* 



I kML 



IDDIII1 



r ' C,,T - 1TIT( - I,f 
I D^pi p & Bok 56?1 

| moniimthwis ftiyenidp CA^J'MJ 



HITCHCOCK SHOES, INC- 

Dfipt ZBJ. Hingham, MAQ2D43 



ASSEMBLE A DRIVE 
TOUR OWN FULL-SIZE SPORTS CAR 

The AII-N-en l$iJ5 KIT CAR SUIOE 
woia than ltd enr.ilmy lul|-*lf« Ippill 
(n- di-plh arliclfli * mim * A 

Directaey 5#c.1ion * MunflrptJ* ai phnlna itarmr 
belsf# pvfrliihed * Up- ki'dair pnea compircagna 
* Haw-loi » 1ip«L llttalrant * "&o-l|-FOUFwd 
rrnlrjii-a * Parti * GpOgefri ■ AGPtllfrrltl ■ Arm 
much ' 



□ JTPosipiJd □ $9 Rush Mail S Foroipri 

Send TodUy To AUTO LOGIC. INC. 

P 0 Boa S073, Depl PM1» 
W,lrr>trtt,1or> BE 19091 



MEN’S 
WIDE SHOES 

TFioEEEEEE * Sutif 5rp 13 

hot* i hart loo-aryfa-T igi 

every putpo&a Top g . j *■, 

Snn^ibk: pt-ch-s Na 1 
*.nir? in alpni 
SeW Up ffrEf 
CATALOG 



SAVE up to 90 % 
GOVT. SURPLUS 



REVISED EDmOH j^rfrlut And g|Nr Migami gilfril 

— — Irahiilrial mlj. iliHtaTt, 

aula hirdwirt A must far UnUH^H,. 
nifCh»nn. hanflymin, gyieo<ir|in|n 
Hjf > Ca Our 3*rh Annual Cm log Sind S* 

tedif rer Ji rsr tma fait stliatryl- 

Mnwtwwutee. 

rtCi SBtHf r Dr Or ill fUft 

»0 ayrsrs? CMd-*r c-.iy CAtonfr 






Name . 
ANrtn- 

PlV 

9tal« 



Zip- 



J 



3^ r -1 PHK l.wh.'f 




Nll» Hi|.i, ftNfl.PftlU J 

WX* (TWN FiatflAdl DM ' 
WionsTrwfl « swt jkopct I 

CkH t*M#t -1 I<H«. Hlrih J 

3 tnv1.lt, Hit IB- MIBHIIdrkH 111-0 

Nwa A hackaianAa *u P pv u rar iu | 
i-til ftA# ■■■ r IQ* K kimiip H«p M# | 
Ifhii mr V \¥mm », iB— jM li f W -Tip. Wl{ 



QM W,,-U Uiaw J-r. r U 






3000 N 
TOOL CATALOG 

Woodcrafters- looJs zrr 
nut generally .ivniJubk.' 
*t local cullers. Our 
ncu CAtftbg detaiJi 3000 
imported end Jumotic 
tools, benches, und 
icCQurics for cabinet ni iters, Ciirvers, 
icuJpfDfji. finishers n-tnd liohb^-ists. 

Catalog S f XiO in Coin or Slumps 

WOODCRAFT 

Dept, nil DU 313 Momvalt Am 
S t. WOBURN, MASS- 01801 J 




women START MAIL ORDER 
HOME IMPORT BUSINESS 

I'll send ynu p, Irw Mmpltf impart to prpruvi you can 
m.iKa frig money in your otyn ipjf a/tul I nmt frunniMS. 
IVq ihrtni-nenc in iipek, WdfWllfflOil tamoui Import™ 
■twill 'in ile you. Clip ihn ad, good lor ifn aampla and 
bill Fren Rnpurt - l«Mi all I Qtlar limiieU lo adirlti. 
Mill! Ifri* .id today, THE MEL LINGER CO.., CiTOD 
VA-U'i Awa... Papt, FJ?5A, Woodland HUU r CA 913ti4. 



inventory adjustment special; 

PILOT'S GLASSES AT 
UNBELIEVABLE PRICES! 





* Impact Itoilttant 
- Mnndcrjftfld 

* Poll ailed Glass Lmm 

* Hardened Metal Frame* 

* Money Beck Guarantee 

To order urn) chock or mfrnvy ardcr (jnrlutJ* H OO 

Tot poatayaand nandllng) lo U.S dpi ic* Dapi . 30ft, 
P C Bon rnw Atl*nia. GA 30324. (Ftaaaa apoeily 
gold at allvar Iramoa.) SPEOJAU Oidw now and pH 
TWOPAIFt TUrSISplua on* dollar handling charg*. 

FRECt During thia Hmltad ofl*r. 

Baiun* y#lout Un*g p ret*cl1v* e«*«. A 13 00 yalu*. 

LIMITED OFFER FROM ULS* OPTICS 




Have a hard-toheat or hard-to-cool room? 



Sotve the problem yourself 
with an 

ALL SEASON 
STEINEN AIR-BOOSTER 




ThL- AIR BO0-KTFR boosts llWJ IbOw i. :i nofltoO 
OR cooled hit loihowbam to-hu-ai or hard-locoo) 
rfxirns try irmroasirag thfj Yufunrwj of flir txrchf] de 
iivereo to me problem area' 1 The AIR BOOSTER 
reduces heating or cooJing system "on' time end 
operaung costs, Ihoa conserving energy and sav- 
ing money 

Simpler do-it-yourrali' 3-5iop rnstgHenon n Cut 
hotesnetuci 2 rasrbfn umi i o opening 3 Connect 
to power source > Fns virtually any loroed-Bi# sys- 
tem -Oil gas, elecirir heat, neat :.i.nr::u. ^nd sir 
condriJOflung systems Fits any shapu duet All 
instructions and fkafdware supplied 

Seres check or money order tor $34 $5 plus $3 30 
Shipping and rankling (N G residonls add s i 40 
Sales Tax] to Stemen oi Carolina, Inc . Depl PMIQ 
Rl 7. Box 90. Airport FW Kinston, N C 
Allow 7 1 0 days for UPS delivery 




STOP 

COLD AIR AND 
HEAT LOSS 
FROM WINDOWS 

SAVE 

ENERGY & MONEY 



‘ SEE THROUGH DEAD AIR ' 
WINDOW INSULATORS 

Easy to install from inside. ser,r* $6 35 and window 
aize to# one window insulator posl paid l,No CODi 
Compiecti with instructions on how lu iosiliI Goog 
tor inyululion tax credit You can t utfard bo havu a 
window wilhoul an irisulala# Will more than yjy 
far ihem&elvas in r&duCed heal ng and coaling 

casts. 

BE READY FOR VYtNTER 
THERMAL ENTERPRISES 

PO BOX 106 PANSEV. AL 36370 



ITS A METRIC CONVERTER. 
AND A CALCULATOR, TOO. 
THE CANON FC-52. 

Convert yards to meters, ^alsoos to liters, 
even Fahrenheit to Centigrade, Ft's a 
world of weights and measures — and it 
fits intp your purse or pockel, And it acts 
as a calculator, too, For 
your Canon FC-S2, send 
S£7 in check or money 
order to; 

P&Y Marketing, Inc. 

$cr1e 714 
12&5 Broadway 
New Yorts, K.Y.1(»01. 






PORTABLE ELECTRIC POWEfl 

Build jrojr o#i 1 tQ-VnlE E teclric 
Plant Iren uleJ p3ris.Vli',l Dpr-r- 
aflE lights, wm ipds, heal.ng 
units, btcafHjipc el(C!. nrolurs, 
plus ctiarflB twllerles ard arc 
Wield, lassl inr Boats, outputs 
and pliable stigps, Plans ja » 
Check or MS. CHAPALA CD. 
tC’ZD E, Inin. DwL M Tirellii. Call?. S2I0Q 



NO INVESTMENT! 

INSTANT INCOME! 




Hun yaw tH pralttk&ta 'Uhh do#*' iHnlneii hom tioffli In if ha 
* r tall time Wt fin icu — l HE! — complete Sitrllnq Kll ttiil 
mitH you SZIt.DO £XT(U ml mnntti far tun 2 *ny nrteri * 
d*j Y*e ta*iw* 3}fl litt-xf N:ng Dmi. ifml. wart) iN» ilytai tar 
■urn and nmm. Wrcuitaoiwd uisatai. mi 75 ycin of itiDim*t- 
in* {fjflf nuniMpi Stzn 4- K — wlttfu M-EEEf Du* pn 500 DM 
MlrdHLEiM C DUSMSMfMFt CP,, 

print twnrtei, •' ' •, Dept H- 336 

iHhi tar ya until Ch.ppt .1 F Hit hi 

Itnkfaiturdtar X**—! 517?a 

row FBE( h*rtin.| 

MHnf.ltaut 



WOODWORKERS! 





y*m OVE* It PLANS AND 

PATTERS PEI YEAR. Bdi 

tub 

tw, 




E*di iiidf <iH Ik* W*«lii«tar'i J4 wrmI b parLed with 

^ESKiSrSLjSoa 



O luoei per year for only 17. W 
1 2 wiBTf ft* mij 113. DC 
Famjpi nta, iild 52,(50 



Ths; Wtx>dYvorkcr^ Journal Dcpi.miHjJ 



SiinnH 1 -J.ru- fti*hinjd“n Brp«l. CT. 1)67*14 

Nfme 



A4df«i 



Zip 



CHOOSE YOUR FREE BADGE 
(OVER 1,000 CHOICES) 



Sdrt Blfl— MWP*y you# graup or 
rfli-se ftrtda Istuvg Vdflx&trom Others 
SimpTf rnjXe-n-yourMif hand d» ' 

prr.iK pgnwa^tifrtpl*Ee. wllfl iU- 
ualFDletl lnSLTm.-lKMk.YQu cuf> pop out 
tudqen. hey rtuns pcnd^nis, purse 
mimrtrt. «VB-n yb-yd't. oathCiIS- A 
lomiifd Hwiwsj you warn ih*ro _ 
GITFBiEMm-plffCwtlcmnntleQlaf "' ■■• 
cktsioo or send 524 9S piiyp Si 75 
shipping llllinois Ftcsidents add 1y - >Ul«4 ! lor cum- 
plmc kit. | LMoSftdlllenil Money Back Guin anleo' i 



NOW! YOU CAN CUSTOM-MAKE 
BUTTONS FOR ANY OCCASION. 



ft liADGE-A-MINIT, Box filB, Dept. PM. 109 I 




utrieb 




WASTE OIL HEATER 



USE ANY 
TYPE WASTE OIL 
AND 



"HEAT FREE" 



Don't IhiQW it 
jwny u» it fgr hutting 

Mumn«(KWi(j 400.000 BTu Fokc«s kv 



PROVEN * SMOKELESS * ODORLESS 



WHI T E 

PUATIOMAL S*LC 5 OFFICE 

lenan Enterprises, me. 

0OK W. 0#pt Z6 MILTON wi 51563 
D€«L€R tNQUimES iNVH ED 




BUY STAINED GLASS SUPPLIES 
DIRECT FROM 
MANUFACTURER 
CtiLMAB-k 
t un* M id Tiwtait 

EvBfythKIfl yotmamj H» 

|t» * (>*■ 

U , i™ Wdf ftkcwn Of lutka uni: mm 
rrnia *rti iiijUgCKyiq. at in our *iir^ing 
new Fa ytu rum mid *200 

wiundilM wrtn urn! onji- satiafaflibn 

guwnMd 

COMta-lHdLEI 4MWIDMEI 

»»E ^ 5 ! bwN it tmm. Mm Mu) 



110 VOLT A.C. GENERATORS 

60 eyiuss. 1300 V pouhdi 5 ■, Id" Fanben 

dnven nom ear qi pm-hup Optram T v Aji coww locrfa 
Ou»f sr.Ooo in sarwoe Tfira p^r Jem ye <ir G^,irjinia*d 
0 mcinlny, $148 00 Out K I 20O-m.il quiWhijlw rwciiJs nu 
hufflory --ifwtial pr^fl Sl3SM5tl Add 1*50 ICn |X3Stagti A 
hwinnij. ptn unit 

VtflDEN PEHMfl HJt T Oa* 71 M PM 
2821 Mays. Amarillo, TK 79103 
PhO#>e 806 352-2761 




THE LOOPET MAGNIFIER 

AND POCKET RULER. 

pow*rftn m*^mrH*r n a n pdciat #viti 
n inches Jnil ■: e-i'ti r ntf- Is i -. II v nu - | rf < 
cuiineii lji j Ana .( rends into iii own 
case It nas uniim>iea uses *i eacn including 
dOSlagfl ano "nindling !5*nd (O 

PAY Mahtaling. Inc, 

SulU 714. 1265 Broadway 
Mew Yarn, N.Y 10001. 




DIIMOC BU 7 SlflECT AND 5 Av£ 

P U IVl f J 6 J i r ■ I’nialt - CifCiildlr ^ ijrj. 



Kilty Only till holing pump All mrlkl. r u *1 - 

unraf T p-pf JLB, 5tjmreii ih#fi Uie V* HP or 
U#|irr. | HP ] .200 CPH 60' hl*ft at 7.000 
’.Ph ?5' wrti 4.200 0PH In, 

r ttui Beil or mreet itrive, $n.tt 
I Tps a P uien't ruil or clou. Bran re ttear - 
me lo J.400 UPH 1" in: Vt - Qitl . JTJ.« 
****' um *2 ftttt * Mi*. Bk**j luck. famrtH. 

U84WC0, 10 H wyJQB. Belie Heal H i 91502 

MAKE TOP M ONEY IN 
STAINED GLASS 

Lciru tic honiv -n vnu' uxtd imr- U-iovrom, ,n 
ci . Jm yai.' r>?u^ o' ccrxilalf- r 
ji (tiDlnuon* tDali. ivitjectt -jj-J 

mivv Cur Kill jl-.rdv uroijip-. grvtl yn-.' IWK 

|hiu.| nrnwl in ir*r| yfi u fln ^rujr im |m 
uinonl Yuu C^I W" 1^ unvir* I-IM.IH) 

, U.ir.i? , h djrql i' '.#1.-, wiuil.iiM iilw- ■ , . 

un '.aI.I vn jtiil-'iill. Fflff 

L'jrrm I.Ld. ■ MUta J>nH! P WJ IW 

r.i i vt.,* 4. , iUui>d i hri. iii. um.i 





t hi thou bli retv 



WIRE DISFEHSOR 

Up ™*rWTO Mvwl.^liHln* Ik.. Otpi P-l in«* 
VDhuM n -„ n m>h> ■r*)Ui ilUirHPJrt 



• D*viia«4Ut ah t M 

V irmjp - WtliteW^l 



Inr ttvcinciwiB 

m Steccii HiMflimq. o' Savr'Al C-ahna 

* 1 L'fcf » TDUfik, 

■ CjpK>ir li A - ?Ckk> t * io iiwu fliFi 

• W*igh« Juil T7 

#PTI ran ■RBCHUftJi iliC PFKf -L 



SflTEiiJTE VI 

GET SO CHANNELS! 



■ ? m it mpfei ipurx p-pi- t. jf 

$pon“> F*nrn Ajpcnrnd i^# pwd' 5 * ky-^- 
f.«“ Juj j*r:m | r*L 5 ' Cri,f lx- c>«ar ra::#r.i W For 

SlfeWiT™ w 

5hkCEC0UT SESRIBCH 
D*m Ltoitim: jui * .. j i#a re uiqi 




IIIWIILI JT1TTTT7-1 ;TK1 J 1 KtiHiteD Sled fnrlilmf 
Uullinf. iniuri^ HLM¥IH. HuliRt wi( m*tjl V *m Sitting Mlt*4 lr&- 
■ ' t- V . JQ liut*i 'V Bland new in An liglif G I cuchs 

32-TwHSel, 111 cuaJJiitWltS* $21 QD 

t! Th$ Set 5 1 LnsI 11 1! HQ nn« $15(H 
Ejvc F.*n Mm*, ftar^ Sflisaw U x oci 
r«n 131 Srti ILimltd Iimej USB 
'FPKWS* M*Srt 4 mARGFPl«t>rtS£SCtlL 
Kiw flu FREE 9 M 6 H TMS / t'jK fdR 
CJLHS CAILIB*? JTTJ /pP'!* 
tl.E 5URPILT5 CEHTEH. 501 
Ipuiiiftf uM-utun EiMn«#*i wLl 7 1 E- Cj^dcn Ir- Vt3flio. la c,n THJSS 



LOG SPUTTER PLANS 





Save Moit«y! BUIL.D thle LOG SPLITTER 
with i tip lawn mewer engine. Ram force of 
14,000 Ibi. 17 wc. cycle. PLAN ONLY $4.00 

ARMOR PRODUCTS Bv D rF}« 



264 POPULAR MECHANICS 





















UPER 



Here's what one customer .said: 



* * GET RICH AT HOME * * 



AM OPPORTUNITY 

TO BE YOUR OWN BOSS 
AND WORK AT HOME 

If you are tired of working for someone 
else at a monotonous job - You owa it to 
yourself to get my Idea Packed Guide. 

It describes over 400 different ways for 
you to get rich while staying at home. 

If an opportunity to change your lifi is 
worth $4,95 — Act Mow ■ 

I offer a 30 day money back guarantee 
it you're not satisfied. Take charge of your 
life - mail $4,95 to: 

WALTER JOHNSON 

Papnftmtortt "PM” 

300 1 York town A.™nM* 
HuntinDton B?ach r CA 93640 



TUNE YOUR GUITAR 

Like A Professional 

nrw mspnnrir i ■ idf*! lor t-v«> £uiEan«M bt-ffin 
or prrf ruMoul bis omvsiaft lunrt | mlf Irakr 
r- Hurt [ijmiiik h -.Imp .fun . l H mp unrn ynur ku.uj 
ihi'i jd|wl. l!hi‘ 4nop Wh^n. thr pnipr r piLcti in 
warbl'd, the rarmpjraJira irvd viMaOe* Ju.^1 *n 
«a*r that 1 Edm I'm 
j,,Lr.d- nr emptra Tijjh* 
■j II in.-ilhj.TnrnLj Ln Marti} 
wHVr W(r*! 

SS- 518 plU£$1 

nEtipfriUK and handliiu; 
Mfcnrr wA rwankw 

Grand is l a nth Fla. 32 735 



RICKA DUO WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 



drfwlic Lag Splitter 

P*»T5 Also AVAILABLE TO 8UIID TOuP OWN" 



SURPLUS CENTER 



L-ncD^n N i" broil 

Zip £ -ail» Sfl id 



"If t had the tools and materials 
to build my own bike from 
scratch, l don 't think J qmtld build 
one imv better. John jurenka, 

Santa Monica, CA 



TV TO 
STEREO 

SOUND ? 

ADAPTER 

GET SIMULATED STEREO 
SOUND FROM YOUR 
TELEVISION! 

I LLEDAPTFR ' pinilv t iwtnpcts in your o^n 
TV dnd iKreo NVNl«m to gitr yu« Eull rir K simu- 
lal^H Urrro uiund through your nmphfipr ,inrl 
spvdlHvr* TtLEDAFTFR'S rlcctrunii tirrudiy 
ntdic-hes ih,? imprdrfKP between your I V ji-nd 
«itr(!Q dmpFifwri' du*-, top*-,, pr lunpr inpul, 
while (. umplr tely iranjilnrmei ikuLiling (he TV"«i 
tit >tpreo'ii rhaiNfiie. foT kdfpEv The TTutlrik c ir- 

cuil\ pTtn. irie'. fwd c hdiuirh til mil pur r hui plug 
dim 1 1 v imo your *torer» Thi?*? nrd 

rnouirfl. will never be ihf ■JPif jlpT VOU he.ir the 

rcdislk ihundrnngMiund Only JI9.95poalage 
fund, ccenplels wiih Hookup in^i rue I inn*, £ year 
warranty. 

To order: Endow dwch * VISA or MonKr- 

thfligf t 



Enpirriion Djti 

NAME — 

ADDRESS. - 

CITY 

ST ATT 



.Bonk ®. 



hwlufacliun yuan All I veil yuan r| l *iWv prorridlly MuniA-l 

Opr PM - P.O. Bon 817 
Hcndersonvillt, TN S7075 
|bl5) S24-1735 



RHOBIM/ 

ha'iOwu. <OBPOB*wy. 



□ SEND COMF1 FTP CATALOG 



TILLER USERS . 



Mint | to pi ihDfljjtr mm tirjil mf ElteliH ihr 
jMirumlinU RAM'IFt fp*s SAV PH m J |i1f> n.jT anile's 

■ rf ihe type d car risU ljp*i j«#U *1 ihiitiiiriK rd rthfi 
haffrt l It uin lifts Ut duHi! 

Crrtihrd Hi j 1.1 S apv™ *■, ihit, ns ,nj?s ui ifift in ^-nru ti ls 
no phenri nupipiik h‘s ihi- n-J. In jam u> xm dm-w iJiinft 
I j-i Li i firi.-it- .r 1 m >siti with j Ui ikn miaiev h*cfe ■M*r»iitr 
I hel 

pun'll Hvf nfi re tt.lH an every rinktul — 
yiHi’l I get cnrmdirriil.itH inih* pet jpil Ian 
— gu idler ltirli — IcriEer lit life • 1 tv indeed 
■ l r hi l iTnj ah rht- year vnu'll ptH/kri up lit 
1 1 id i II 

Hhi'i tnvp it's Jbr RAM JFT (,iA1i 5AV0I liw 
tin: n LTitini mtuuire. nukinij cripinF tnim up in J'V 
j^]lnLi'id jbr li* in-fi la li n d St'i iun kr- t'ln-ng 
nrik-r tis-i» p hRH- yjs nii.u^r h n. >k ki htirvijv Siirnl 

only il 4 .v 5 i irc[j SlYdJl w 2 r™ tjf. ^1 ikx-i- 1 ^ ■ I i'll 
|l>v I'M irw-ll - li ni'iinw 1 

G & U Christian ENTfiHHHisJis 

l-C &ULrrfdui M *u . Okl Bfidst, N-;. 



New cim 9 ^»p- 
ief4 4 Hftdnrs in N 
jTimnl mini i-i £ 
r Isnn ifucks 5>mpl*- 
Iroit on inpr^llJdifm 
Inriniiei- LnCUOfi, 



The ulhrnare 
un sahely 
proieeiion ior 

yOur i*miiy 

RICK A MfG. 
DEPTRPM-10 



1«* COOBtJ'lir 4 lilG 

Tsrr* 



P' nr, u 'j I (.aim. t*14 V'J r 3 



N V 11590 



FULL-SIZE PLAN 

Early American 

CHAIR TABLE 

VuuTl9n|(iymlliihg,H VQU'I 
Iijvi: fjivmij ii m yijyf home 

Bach oi Co*o™el c "■-iir (h^f. 

OMier to Pscornp serving ia 
bbn, a gimp iMKe. ShVAQt 
a fj jd r '-tr unUtt -9**1. A detgnl 
Make U in pin# and it's 
aulhnntK; 1 

CATALOG 9-1.00 

Over 16C' luN-ize proles 
5«#ial plans Eairiy Am«ri 
can, English, spiinish 
OflT'i-sh Modern OtAar ra 
luMled *fli 1 M prOef. Send 
(Htoy 

furniture Des^ns. Dept 

UZ5 Sharman. Evunton 



P.ai 



Can your machine 
do alt of this? 



TROT BJU# Tillers 



OCTOBER 1979 26S 



A Handle with just ORE HAND. 

* EVENLY break, turn 1 Ml soil 
if Shred ve^etatian without tanfLing. 
it Le^VC HD WHEEL MARKS or FDOTPRINlS, 



The TROY BUT* ROTO TILLER POWER COM 
POSTER can do all this md more! That's why 
serieus. gardeners con sitter it the 
finest tiiJer available See for 
yourself f Fnr complelE details, 
OFF-SEASON SAVINGS, and FREE 
24-page bouMel clip this and 
mait today to: 



FROr BlLT ■ Rst> Ttllif-Powar CaneailRn 
Pm. suite 
toJnd SI. A Ith *Tt., Tray, H.T. 11110 

eiini iwie » t «mi» *and*ripi tiMt at Tier- 
IILffl Alto Tlllvi IkIihIipi arlcn «d flff- 
JfkSflK.anviNCJ new la rfftti far a limllEd lifflE. 

(Plane Print ClHrly] 



Wr. 

AHrtri 



lt: 



Fwwif ba S f* »'fn J aaa'*ii t I'-w pin 

blnr tHXr-i rdpf o/'-mvIhi#)' ratm If AVatrai ef Md 
if l.>.;t i- rtr ■><) 1 1 ci ^ M 1— " t i H 

rf umifvctftn I »! N»p »fi 3 



Save assembly costs when you Dm id yowr 
rugged work or play machine (in lust 6 — 12 
hours} with an easy kit from Carf Heakt, Inc. 
Ch&nse Trom ID bike H iryke modeli; engines 
Irom 5 to 16 HP. All hawe Cornel torque 
converters ino shifting 1 ; lull suspension 
[smooti fitfe). tubular steel Irames fshrugs off 
roog-h qnsnigi Optmnal eteclrhc Start, tights for 
licensing, other accessories 



NEW 5ST-1621 



Succui Oil ti 
line I HI ! 
MeWsurr 
wil'i tnhf &« 
ri .ir wder 1 



Carl Heakt, Inc. 

Depl PM-siq. PQ Box H4fi 
Bonton Harbor, Ml 49022 



T T '' K E 



&hown with 



at CUSS u 1 i.“ 



WHt* today lor fraa hrocfiura 


















CUSTOM PI PE TOBACCO 



s B 9 F 



su* 2 v. 'mS 



Here’s ihc [um-of-thc- 
cenlury "Roll-Top" you've 
always wanted. A full 
size oak desk now yours 
al extraordinary savings 



together yourself from 



. . because you put it 
r vqi 

pre-cut ftil parts. No spe- 
cial tools needed. When 
finished, you’ll possess a 
magnificent showpiece 
for your home or office— 
worth at least twice what 
you paid for the Kit! Send 
for details without 
obligation. 



W2l 



BROCHURE gives you all the facts 



Pkaw send my FREE WoodfT*Fi Collection Holt-Tup Desk CoLdt Brochure 
1 understand there's no obi i gallon lo buy a thing. 

Fi-lnl Name_ 



Address. 



City. 

Woodcraft Collection 

3400 North Fnill r Edge A^t., Bos 
Terre Haute, IN 47*11 



[>cpl. 4FF 

374 



The Touch 

THE ULTIMATE IN 
POLICE SCANNER 
RADIOS 






compuTEmpii. 
BRIflGS TimE 
Rno TEmPERHTURE 
TOGETHER. 



SPAftKT $ PfllCE 

|1W** 

Hegi?nt:> BNEWlUM ■" HpiDB ap? OOn-.Dirt&r fi*£hriOibgV nil* 
Cf.ngs Ihe nv&Btilily bi f lolglly synihrjgijp-fl scaring* Uiiriiin 
anyaoes reach By merely touching in? i? cads yvu 
can receive anv one di 1 S f 5 1 frequent -e-s m me put? tq ypr 
vee auSamatijuf bare* You can search ttrg u gh entr* tend* 
rtf an derive irequency You can continue lo searcfi or stop 
and sicre Ine new irequency yrfnich *..i t?y ai/iomqii-cally '■> s- 
pltyed m ihe LED 0>p4M readout The diSD<a> Ml also Worm 
you tf. Power Failures. All Channel Lor-.oyis * > u5gram.T-, ig 
Erraf a and Scar, Otfay Fundlon Slfflus Thrrtioo covers 50 In 
M rnhl 1 44 I* I M Tihj and 440 to 51 2 mhi Us* ypur [ 
ehera*. VISA card lor ta^lpr Ptjisaniil chr-tM are 

held "oi Canh cii^g-^nc.r? Pr--u <;™- nen include shipp-'-g 
chaiotrs KiW ng® 10 fln-nr ,!■■■. and i ] Vi to-inny *art*n4v 
□ rd*r your Toll fr« dial 1 SdO 2&S-4.M1 ur will* 1* y**1 

SPARKY'S Home Electronic Center 

T 14&RA. 0 mh Perk Mall, Overland Park. KS 66214 

r“fiix"S 2 £'wEs‘ 

■ FWw durnupnd threads lam Urea lor 

, (Mlernal and TJM UK internal C'flaH'. 

wt*rch. SAVE! 



Use any 1 



6 P? hlC-USS DM tar V thru V 
riFjpm.il cosrse ihrvade m a yrtfy- 
Neai 6**r plant* b*i Jfl TS Ml 
ft PC NF-SAE Dm R»r WT thru W 
Rfruaii line threadfe— ww* 

WHI not untmruA OrtyW 7St*l 



Iomw REthread TAPS 

e PC. NC-USS Taps tar wr Ihru *V|*- 
I Reps** oaeree rf<i*m*i Ihraadt »• 

I n«w. Hinged ptaibG tNH 55 95 Ml 
e Pc NF S AE T#P» ftjr -1* Ihru 'hr 
Renews hne ihraadi. Al prices m- 
dud* pti*tafi*-h*ndNig Only S5 95 

FREE. Toot am With Mr 2 seta. 

[JAWMFGCO^ Je«w,ftirtii| 

2€6 POPULAR MECHANICS 



POTTPAIO 



S el islJKlIon 



l.uinnlitu 



I erre Home 



RECHAnaEABLE BATTERIES 

Hi-p at. rmjni biller iej wirh solder labs ier 
'non cordless Idols end appi-encvt General 
ttac InC nudhei cadmium ceils *Hti labs (or 
’sfiiorr-no inio cir-euii $r|i q die i 1 $ 
ip-ngEh 1 ?A IT‘0 ( hour - 1 J5V 

Cat IMBH-UWetCh 
ADVA, fl *3, Boi 35R, FT Atkin ion „ Wl S 3S3S 
UPS shipping Add Si Mparpujai. 

Wig rtiid4fl.lt add **leil*» 



drain kinq 

SUPEFt POWEhCO DBAiW DECLDGGfP f 

By ’simply ncirmnrting IFnS emaiing n^.y (cc 10 

jrt>ur ^srden hose Ihe chore oi unclo^ging 
mtchen sinks, rubs, shnwurs .ins ihe like is madt 
easy Vi'vi'i wahern turned on. Dran King ex- 
pands and locks itself "> a pip? Prpsjije taines 
Slronq oi Hdtar ihrnugh valve to dis- 
tadQB blot* age 

100s -sat'siaction guiranr??d pr mcnwy re- 
iundeO 

AVAIIABLe IN ALL BETT-ER 
HARDWARE STORES 
Or send Itf 'r-efl hrw^-i.rui ler DRAIN KINGj 
1^430 Busmeaa Cerner Driv? 
Nprlhndgr, CAhtatnil 
9132* Dept PM10 



UNDERGROUND HOME 

An energy saving and storm sar& 
homo Complete dtiun od plans, 
specilidaiioria contract, iiod engi- 
neewig manuol A musi if you are 
planning, ponOermg. wonflefirg or 
UreanTing Otcul undergnjund living or 
conslFudion . The plans are updalffd 
wnh ail "as built" revtsKjfis DeSdrip- 
live pamphlet 12.00 

I E RR E HO *tE 

F.O Box 4 53-. Aicadia, Missouri 63621 



whh a THU TONE 

JEW S HARP 

Only t 5 BS Postpaid 
- New Patented Design 'Finest 
Sound ■ 3iius.tTB.totf instructions 
Dept PM THU TONE HARP CORP 

4606 S t 26 Ave ■ Portland . OR 97202 



It's me flrsoiesi tnyeniion snot Ihg c4mk and 
Permameifli 1 

Because Computemp l giws lime ana lompsio- 
lur<? Plus Pughs and lews (nr rha day and lime 
bccurred RigM al yCur flnfl*FhpS 

And Sitlher SSl Ihe IWO-vvay Olarm Hj wtf n you fei 
on flattiama hampeitjiura changu v wakg' you oony 
far a marnmg fog 
Only $7& 96 plus 
S.3 Shipping Tq p«ler. 
ctfl or wMie 



nnnnn 



po 1e*9*4 

lijm Annul and Hwy 30 
tclunt-di, Hf ifl-iin 

:*0J| Sei-JOOfl 



MAKE VOUft OWN KIND OF 
MU^C 



WLl M A MgSMEI imi HUH CUT HIT 

Pv.r+ lli ■ %t9 

«% lK Nk Nir ImlBMi 

huohes bulcimer co. 

44 Lf *111 ElUh Hi 
tlinr, C 4l 4 r 4# ! Ill* 1 



Luca le gold silver. COi ns. ri ngs Irotn %bB 96 
U S. Patenieu - Cell Tall F ih re* n«ar<*i CHwier Up*‘ 
|]K)t).547-69T1j 

ELEC TRONICS”"FFTtLl1+ritUii*» ‘DEFT P9 
1011 ptuunl VUley fie. &*«u Mom*, OR 975fl(l4*44»* 



I hi J-.irklL 1 ittM 1 (ihwcEii* L'jiidm Ink-'driJ fer 

lh* talUm»lr 4i*..L.|iV pl*JH.urr * l Hr Tnl I ht ll« 
L'iuhig '•I'll'l I K 1' -*i », . .| ' un,t|iK hViydlv 

II » riHf 

CKFKN RI Y} K TOHXt't f| ( O Dtpi 1* 

PE) Bn 111 ' Dfei-mlioni. K,i 4 J 1 HII 



Own this classic 



"Roll Top”0AK DESK 

fram our pre-cut partially assembled Kit. 



open clogged 
drain/ fa/t ! 





Know your car inside and out. 



JCftu* ho# to it lu« il . . . to sc r vice i< . r .ta 
keep- it ru ranine rifilii The TOTAL SERVICE MAN- 
UAL for yourt-ar will show you how to do everythin!: 
from a mrnor adjujtmepU to a majoj repair. 

TOTAL SFHVPCF MA>iUA] S Hr* ttlftfst* of officii 



TOTAL SERVICE MANUALS 



1K3 JtLfA ROWED 52 70 to il Gut* V fi reyi 1 

iw i tin wwilo ?i n to j> a -,- :F . 

9643 4MC AHkAlUpQH 60 ?I eodres X 
Kl, XI Iwt PACE I 7 5 XT (tored #4 ■ — !-■ 

09^ UH«. PLYMOUTH m ,-} to » , Mda, 

9i&4 ASPEN DOOGT 76 .1 H to .5 rrwte, 

71 2f *WH m XDX? to Nl nkrtrtt nc M 
*nv auai rot 7] 79 [m m -re*^ 

S?29 AUSTIN AMERKA AS 7 1 crrewi jl irestel 
L7D J AUSTIN HEALtl J «/*. 3WKI fbiH to .• h***, 
0X52 AUSTIN MARINA 7| 71 udm iref rji motel 
C J7'1 ULRtACLfiA L CL 3* 65-7? I> 6 3. V) mated 
0W3 BUL7FR CHC1I 19 7? to ll 2 t I d*, Or re. St 
! on P BMW LlOQ L.r, 71 rtoHf hi -<x»* 

LQ42 IHW JMD, 1003 66 ?6 tmtel |l- PTdh M Li C6 11 
9Si] BMW 3?D 71 , "rtr, 

07 6D BMW «0D. 2 ROD DO j. -,-U re feurid 4 C5, 

&8H3 BOBCAT HERO]** 76 79 :tm if -octet 
C c ji SHONCO. FORD nt 77 il 2 (I.H 4n«r notes 
CQ74 B-JHCP Rfi 7* Pjttoj - jw. ,*• mull e-re u.' r**' 

0031 CADILLAC 61-63 lj: r iH- ( iI^hi "jn-i ew -HP 
077 7 CAOIUAC 18 Tj .r motel «w- n . F : aaido 
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BS3I CHARTER f, 7 7Q l^r jm mod*!!, « SIMM I 
H?]2 CMARCER 71 fiELri-LlAltiridi 
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tkll MW i W7T mnn Mtlvt nuRh 
1390 CHtTT LUV 77 77 lEmhl |l -WK 
IR&S CHfY» PtO Vni-t 7B- H I CMC 

I r.i-. ; CHLV- VANS CT 7fl ^ * Vw. 

1 Mi C»TiaP St •' I A' .‘L ■Wftf' IK' fir* 'n-h-r 
0070 CMHfVEB 71 7 J '>-hFl| iifl. fu< 

9MB CUMIN 10. &4 67 73 h* |l 29 70 FI 
BSJ9 OTBQf N SM ikifiitI LtchjfY UFIK3 mHhiJl 
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94H I DMWTTr 9*. 7|j „ lit 3J0 trp 4 SA 
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L IM OAnUN T0»I 77 t g rMfi H -w»i 
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I il I 01 HUN 9] D ■ c H 7 1 ( 1 '.;n A -7(pn mdB 

1074 UEVJN 9]D ,4711 "ddf*L 
9iR3 HfKJN f ID RR TS ^viji ryrid! 

Dill HIUJN TIB XI 77 tMvil nwdMl 

H7?l DA1SUNI141 7 7 70 ru«Ti.imcd*i F 
I 2 ID EM HUN 13 I IDDD/ZDOO V 1 l mi 
BAM DAI3UN PKAdP hh 74 Irr 4f |. tip moddl 
■ 1 .' 1 P D*HUN PFCM UP 7 i, 7 J Ki-.,. lf mcMM. 

I 145 DODGE 11 71 4i me Caro«"! utmee, Pmi'a 
OR 7 I DOPGr 7 7 77 'i> II WnApF V P»r| 

1 7 59 DOOM QMNi I 9 M 

B7C« DaKE HAMCHAKF1 74 7) i.ijiwv m idddl 
h'lM POKE nCR UP 45- 7\ tfr n . TT.I^rjFi II 7 *h> 9 Vk. 
137] DODGE P1CIL yp 45 7i irr : r*r mivliP jl I #11 -;v-^ 
0201 DODGE VANS it 77 H IDO WO. 3W liiflx. 4 ntyr*- 
BM7 OilHF R ri> 7<. Hi. jA in; Sijrrx. 
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factory wortihop- manuila. Each one is carefully i*- 
wiillrit fur use by (he du-il -your self cat owner. Clear 
d-rid easy 1g follow, yet complete acid dctDiled citoulph 
even for prufeisicHial use. Vuu pet all the important 
informaLiou plus hunttrwds of the beat prciurei, dlta- 
prams. und specif^aliOns. 
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with Ifl" bar & chain 



Why pay ceiqii price* It* □ no^oncil brand chain yc* 

When you ton Huy direct Irpm our wprrhduiC Qhtt 

wwe ttJ 7 

The dependable ECHO 303 lectures 30 l tt 7 cycle 
cainlerbu (anted engine, ? ring pisldfi, irumnesium 
ulluy WOfltMM 1 ft shroud, V V Ifcrv wrlhoul bar & Chain,, 
diopteagm carburpicr-, recoil Ltarler. I I oz fuel sank, 
7 aj ail tank, tkitomoiic enter, OREGON unti tickbock 
chronwchom, iniitruclinny bdr wtenth. 



IMf quaBty product ONLY * 1 59 ” 



Mg, ratwl 

*119.95 



pTui $3 ,fO iliippwf ft I 

Luikiod r in* irflor M ntii doll¥t>v 
tWihn«rvi4U i **- r 



To- DELIA SALES, INC. Ph&n* f9 LV? 70 1 35OOHH-10 
620t PlwwrnT Pmes Dr , Rgleigfi, NC 7 7ft 1 2 

Pleose send me .ECHO 302 chain sowi with 

14 " bar & chain at the low, low price ol 1159 . 1 * 
pWi ftS.Qfl shipping ft handling 

[JChecA 1 JVISA |] Master Charge or |]M Q 

Acet Exp dole 
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Build This Wood Heater! 




Only $ 29.79 (Includes Shipping ) 



Use a 15 or 30 go!, drum or discarded water tank {shown}. 
Patented Internal draft channel, spark-proof, air-tight de- 
sign allows safe, controlled, efficient heal, white projecting 
metal from burn-up. Heavy-duty steel kit bolts together quick 
and easy. 

Guaranteed not to crack, warp, or bum up for 10 years. 

team how to heat water with wood. Lowest cost, easiest 
installation, safest, automatic. Season dry wood In days 
Instead of months. Send $100, 

son CO ftp., 13610 station ltd.* Columbia Station, Ohio 44023. 




v CATALOG PLUS 
* SIMPLIFIED 
f INSTRUCTIONS 



SO nrlettn WfM'l ftffeil nMtft. prt ji IIM<i 
Man. iH*tkurbo*r(j», broad cta<tt weed band and 
irt idin. IMnlHl m hill star — it 4HH- 
all* pfi-tai Lum hew Da cnali btnititullj n- 

■ iwand luffliluit quickly, n-nly (tannif df 
1 titiai. cti*in. cabinati UkU. with mm Tr**a- 
| fwrr. tTICkad aiHl Chippad *(ir«r*d ,i>rfiut intanl' 

■ iy! Illuitiala* utal«( »■ witad m Mui ri 

J tKtimtH EMI yflu iMftn lain S«i4 l*r FECC 
I pllfiaa jrtiinictieM pi im wiar cilalac Today 
| MOACAN. Pvpt- P01KM 

1123 lendu*** H.. La* . Kj. 40204 



Cut Energy Co*t 

&urr iVood _ ^ 

and trafrh f c^-^i 

tme l rtyi . | 

and dnurfiqi 
5*rwi to X 

Hi* SIwtoNiS Stwr 
2H ibiypMt Rd, Daft PM, Ct. 06A7& 



, ^>U' y 
V ^>»? 




iKkwtll I giw I-IlK Swtdtr- 

Palrrv grip for on* hand 

u», Thumb Cootrel TwdCh. OH- 
Ml Hd for i way l(U)b tana' 
inq. 1MD0 OPM. vm> Bill 
Searing, HU" OrWi. 11 S V. 
OlrK) Mow la pad 4n>gn. 
Pad *4ia 4W a A W. Add « W 
Nr shipping. Hag. Nf (t 
44MmD)R7 1*991 



SILVO (III AND NAME) TOOL CATALOG 

THOUSANDS Of E KOTIN Q TOOd VALUES 3 

Slftnlty, W9ft. Speedy -ipfjtyers. MklwaukM, Rdck- 
wpII. Drtmel, Skit. NIClwRWfl, DlMlftfl. MlUart 
F Jills. Heliaf. WdlsAw. Plumb, Kennedy, Hiwf r 
Rldgld. Cmnni, Vlit^rlp. Aud#l B™ks, Unlntat, 
Wiai, Channel- iHjrk, OtneraL Pwvy Clnrnpi and 
many NalJonAlly AdyarH»d brindi at tools and 
supplies. W* ship Cwl TO CMIt nr ork« hard 
to Deal. Strrt tl.H lor nr bkg iiiyt) TOOL 
C ATALOG icday. 

SILVO HARDWARE CO. 

UM WHft— < SI . hft. INM-IB nil.. H 1V1» 



EARN MORE WITH TOUR OWN BUSINESS! 

SELL PEOPLE A VACATION IN THEIII OWN BACK 
YAAQ$ - NO MOAE UA5 wONfUEftl iny«1 In * 

North American FpcJ Daeiarahip. Work Tull or pan uma. 
Vou r*r#iT# compieia on the job matrocliipfi. a S- taaaon 
sluUy pragram 'nCludmo si all alien manual dl tCoun! 
on tuppHat and rnttarrakv aid in bualn*ai aat-up your 
Own HT.12- COMflGTE FiaENOLA5SPOOL PACKAGE 
AND MUCH MO Mb ' f Hit. tNfQftMA TtOH 

Orr-STAHTEO TODAY MEMBER HSPl 

NonR Amar,ccaii Pcola Inc, o*pi f’M M) 

302ft McLean Slid — Elgm, iMtnoti S0iH> 




IP llJI I Jhl v IN IM >1 AH 
WILL R IN. ALT A1 W> 
( HAAOE! I'- » Mjp. m 

Wrt. * ^ fM^. Wi 
y ( i n pku. him pww m 
l»~JWv TODAY M,r-~ 
KM Ln LWN W .'-HI*, 
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Use ST RAT t -CUT Cutting Quids? with 
any portable circular saw ny saw or 
roLrlfi Extends to &'■&“, r&dijC«I to 51” 
Tor short cots and port a &i I tty Clamps 
I to paneling tjonrs and oIUbt tong work 
§ Rip 4x0 sherei s down the center, trim 
1/IB" ufl a door Make precision 90 L1 
cuts, inpers angles dados bevels 
grooves Unbeatable tor scoring watt- 
board Guides utility kMe Noras how 
this sturdy aluminum tool works: 







(1] Patented conrioclor join* and aligns 

(2] two SI ' guide sod ions with four sot 
screws (3] C-clampg. {41] attach gditSft to 
work. Tool follows guiding edge (5] 
Clamps and Illustrated m*l ructions Ind-, 
only H&-B5 plus S2.00 shipping and 
handling . U . S , A. o rUy, S end choc k orMO 
to: H.A.K. PRODUCTS, Department ltf-3 T 
Box £3426, Mtlw . VVI 53223 MONET 
BACK GUARANTEE Wia. He*. 4% 14s 




couffTtRFEir euim 



AtmiErmct full siee machineo metal mqxls 

■*ijh. Mi 
KMll JfTOr 



U fl"TP. B!u*d i' n '2 

*#*. ■« r*>.ii 5,*„a1 (v nice PHW4W.S* CilMQO. 

kkaSr nt MT » bluvl hfend-rWitM a*.H>,—DEL*n4ED FULL* 

lUJUBa -* hi 



LANE. aXLEUNPfllA. MX 3231) 



□ moo □ send FflK COLOR CATALOG 

Ip “ UC [ . -HiElna-Elwfff LE An [lA'i-ib ia a ! i (lib 



(LIST ALL lUlflflKW DH TOUR CARP) 

N*UE 

MOORFCS 

tltY/iTAtt/fll 

— u« |F NOT UTIfFlID, 



/ LARGE INVENTORY! \ 
BATTERY CLOCK MOVEMENTS v 

We Art* nave am Hig«-I i-ivteifliv *vtr at p'«*nim &aHt*y 
dock movemerls Sii«1n)n iri<JuG*s Hadronic S' n uif *T 
SsrpaRHc jns wi: tfriflin 4li run on battery imR 

included! Skipeee wilh minipiing hard*aie ^ nm,i 
end iwsp Mtund handi One year ■ 1 rt i p 



$075 3 for *24 

INHMI 



1*Htorwd ptifMI 

Mi>dfl GT M TriWWOfi/Ml F bf 
KONICV Ml* ilJiring 

BjnkAiiier«EJid,'Vl£A And MieUi Chirpr 
acc^led * latiann r?s der-ls aw **-■? SJ’Si 

tn 



SaT-hvT Tor f .'WW a'ornyol rtJ> *UJ|F# ria l(l£lf -Jl l.n* 

Fort Products 

pQ prawn- r,rr SL'Pirt'i" Drive 
Spwiian f art AtSfl6J7BiPn(>n*Oi«reSqtS»9lllB 





Unadorned 
power tools 
...they do the 
same job as tools 
costing up to 5 times as much. 



1 i- 



We Eakaipped the tbf&mt to Sivt you money ... but 
w* aid not skip anything on pertarmanca. Actu»lly_ 
we iklppH more l ban just vbn?mc r wc cut oul 
every co-illy trill trill wain't absolutely needed. 

Our caoti art not rut My flilhy. We 
are the fird to admit It. Sul In arti- 
t!*i covering l«*l results on AMT tMLi. 
written by leadmj publications silCh II 
Ps nular Science, but tools have been 
praised deer Uto Over again In spita 
at liieir tow price?, our roots are full 
scale and olfer full perlonnancd and 
precliims. 

HERE'S NOW WE DO IT , . . fir it, we don't claim our 
loo Is snould aHI tor five timet I he price! Jeltt that 
our tool a do the some job , , w*Ri me same accu- 
racy, ease and speed . , and wilt last at least as 
tong, AMT (ocl? cost leas, ic make and are told 
direct they are bane tide quality power tool* used 
by serious amateurs and ptofatiional* alike and if 
sold 111 retail stores would ta rnutb higher in ptie* 
tte use no magic, tot'i oe apedfic: 

SIMPLICITY ... A.MT tools are Ebundty engineered 
to eliminate every frill and gimmick -to minimise 
material and production e04ti. Mich>ned parts are 
used only where they're needed. Unadorned tail 
Iron and aluminum save nv a tori on*. 
DI*ECr-rBOM-f*Cig*Y iAVINBal . . .Tou tave a 
bundli, yet w* eftor a rinuble guarintee tucked try 
a AS-year-uld Company with 111111111111 dI utisfied cut-> 
tomtre , , , and hundred: of orderi poor Id duly 
LAREf VOLUME . . . Our own foundry md large mail 
production racNUfei plus large buying power ill 
work to keep costs down 

STANDARD PARTS - . , Our dftigne use standard fc«rd» 
wire Items wherever passable. By iviad- 
O Jy l"g custom-made parts we past i>n Ire- 

/— ftil memloui minis to you 
r V w If you are looking for power loo Is 
that pirfarm like unit* costirig maPy 
times Our low price*, order lodkjr and you'll b* sue 
step Closer to many hour: of woodwiinufll salbUC- 

,i,m ' ig-iinujj. 

,, ,*** n2?". Cist iron 
and steel, precision 

g round adfuatable table: . Fur planning. Joint 1 , bevrli, 
uts to depth, fence adjustable 0* lo So* . Steel 
Knivet, dual guard:. U:e any mo 
tor. Precision ball bearing Indus- 
trial model. S14 bS JdflT. WE. 19 
tbs., lo b factory. 



JOINTBI-PUNER 

round adpuatable table:. Fur plannim 



54»s 



.^—2 

TWO GUARANTEES 

10- DAY WO tier SACK -QUAJUKiTTC 

2 r y Any Ell PhlPftB pDWHF lDH3|-p 3™,' 1 ^ nfT 

OVr '1 with Any Tin- I gr i¥i«h-ny it jnj 
P«£* ir HOI IStiThtO. rilyrn it t V 
ppqmm. n j qutkhMlI aihnd ■ fTi, nd W« 
PAY 1*li b+Iu«* ThiM.n^ -rhNPfVT 

Lam niLi tihvpct euwMiiTft 
Arijf iBJIiS fe* iiArlT nr Ih ftp AMT [wwpr 

MOlt l*lL*pl ilWtOV v* r HE‘1| l' A 1 a IP A A uA» 
t ra* |u t>Ai|li*i wh'Lh bmi-'T ' -".-p -I - A 
hVC Mr «n r EtllHl w>1h,Pi 1*.i y 1 AIT 

aid' purcfiATt djl* n-'lt t-r r*pi>rfc or 

...ilArpri 4iy fh^ 1«tcrir wifN no coyl fp 

[haf pvicklltr olhtr (hj-n padTtlCA 

AMCftfCAN MACtl I N L * >OOL CO, 
4lh A Snrinj SI . R«y««f«rd, Pa. IhM 




saB 



i .1,1/. i i;i.. 

UAUU 



uAaaauaMiAaua 



J 



M 



take advarilagte ol ihea« same low puces 

4ih 



NOTE 

»E Dur flbyr rsfpvct laclpry shOwmmTi .it 4 1 h and 

Spring Sts. 19 to 4; 3C weekdays, 9 to 13 Sat J. 



* 



« % Brtfltf NfR 

3 developing 
■F aepar itely, 
m AMT miCftlm htra. f o b. 

POWER SAW 



MW tlggtrlc niter 

full 1 h.p. 17 Ibi (Purcbaud 

B" till arbor :*n . , . cross- 
cuts. rips, rttilres. cuts, ccm- 
M t,i,ini anglis, rtJfTDf-T. tisvn mol rib ri ga. Completily 
ISiemblad with gnoumj past rron lable, 
safety suirrt. iclittar. mill! Jiirue. 

Lest blede. motor, Nip Fance Fm 
aasiar work alvsnuurot 5$.S0 add'l. 
fi»n baenng model 19-75*1*01- 
fjkn V] h.p. (tutor or large. ■ 

itandard blades, etlichminls. ■ 

Wt. 22 lbs., Fob Factory 





*4460 



FREE OFFER, 
cablnal b*ae plana. . . . 

with on* pi free OF % ” jryr^ed. cooverl 
yflur $44.60 14* into i New moitot *iUi 
a huge 27" * Zi" top Takes cnhiistt rip 
lince, $7.50 add I. 



BEIT SANDER 



A wKiSiett un.ll. Il dhangii 
fFom hpr irontii lo vertical in 
iKtftlL Heavy, sanded incturies 4" k 35" sanding 
belt. Uwi Vi k.p. ar large* malar. V- pulley drive 
and mjin iiurpesi drive sptodla, 
Pise sender acceiswT. $14,50 
, add' l Metre gi uge. $2.95 * d-d 1 1 ■ 
' Ifi Ibi-. f-U-b. laclmy 




4' WOOD IATHE 

$75 units. Tubular :EaeF b*d rails, uriw aitien tail 
stock, 3 -speed pulley. Lise any morw. j bigh spaed 
totffinii tbiiils, AS.50 
e‘^v > >w/w “U add "I a 4" lata plate. 

X y 52.99 add' I . M Ibt. 

r«tory, iggjjQ 



LONG BID55^W00D IATHE 



Set Of B turning chiieEs 123.90 

DELUXE BALL BEARING 4' WOOD LATHE ... 

ll~ awing-, similar to 4* medal with heavy duty, double 
thialdad. LubfiCfrlad-for-Irto baO biennis. 3 high speed 
Lmnrng chisels, add*!. 4" face ptoto, « red nil 

IZ.W idd'l. 30 lb i,~ , hi larfdfy. * (\ W 

Sat of I Turning chisels $23-00 

Industrial 

version of 

deluxe bp 1 1 dear mg lathe above. Lathe has bail bearing 
live center In toll itock and ealra- heavy walled over 
kite bed lube:. Set ol 
3 high speed turning 
chisels. 48 50 add'l. 
4" face plsls, jQiTcn 
53.90 add'd ad lbs , l.o.b. rsclory Of 

Mikes heads, coves, 
moldings, tflntP4‘ 
ind'groqve (hints, etc. Accurate tuti if high llRldi 
Sealed greased -ror- lire ball beaTlntt, 
Lit! w*<Nf Tjkei. V t ti.p. rnPtor or lif- 
ger, standard cutters. Optional hold 
duwn i*hit4i 1|, $4.50 m»(J l la 9 ibs. P 

Ta b- factory , *34®° 




WOOD SHAPER XIT 




SUV direct 

c!*e mr5 nu vpr 
QAtrC# CCU*k>On* 
MOW 



Jiklkli 1 1 1 1 lilliiiN I nailiiRi i IliJiiiiirmi ! Mi' 1 1 1 ( 1 1 ilium 1 1 Minn 1 1 1 iiitai 1 1 1 1 1 1 niMiiin si 1 1 1 1 iir*t> ■ i 
I aAJHERICAN MACHINE 1 TOOL CO . Etovt- »1p| Pa. 19469 

5 Please send me the unit* checked Payment in futt enclosed f 

= (5 deposiL each Hem enclosed, balance C 0.0 I tnutl be fully satisfied or will return 

B unit within 10 days for full refund Ho question^ asked. 



muihniiiii^ 



or 



i □ 



□ &" Power 5iw «t 544,00 

B ^tandard Rip Fence At S6.5Q 

Lung Cabinet Rip Fane* at 57.50 
Q B*ll Bt.irirg Spindle *t 59-75 
□ Belt Sander »t *44.50 

Orsc S-nnctBr Attachment at *14.50 
Mitre Llaufte for Sander at 52 9E 
n|«r Pf*ner at JSf.05 
□ Sell Ueann* Spinlto at 114,5-5 
NA*ME 



G.E. Motor n 139.90 (wrlh other itemi 
544.95 fpurcTosed separately]- 






Saa 



ft 

Jmr 



Wood Shaper Kit at 134.90 

Opt- Hols Down Assembly ot 14-5tl 
Swirrs 4 r uth* «t 159.00 
Deluxe Bell Bearing 4' Lethe At 171.00 
Long Bed Wood Lame at TO 7. 50 

Face Plate 12.90 i arty Tithe 

Turnma Chisels 16.50 f above 
Set of 5 Turning Chisels 123.00 



5 address _ 

i CITY STATE ZlP— 
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tNTERTHERM' 

HOT WATER ELECTRIC 
BASES OAR D HEATING 



NOW! FORGET GAS AND OIL SHORTAGES! 
This Low-Cost, Revolutionary, tjettnc Baseboard Heating 
Invention Inds fuel Problem - and Provides Advantages of 
HOT WATER HEAT WITHOUT COSTLY PLUMBING! 



Permanent Systems for Entire Homes-Portable Models for Single Rooms 



New— in spite or today*; ruel s nonage — your 
family can enioy wonderful Indoor comreirt In 
coldest weather. Provided by intebtherws 
sdJc, geiitle. uniform. fiDor-ta-cciling hot writer 
Heat, Wilhouf cold floors, drafts or too-hot, 
too-cold periods. That's not only economical 
— dot arso the safest, cleanest, most health- 
ful heat on the market today, 

1NTERTH EFlM's System of Hot Waltr Electric 
Baseboard Heaters Casts Much Less tv Install 
and Mai main than Ce rural He atm a Systems. 
Because it requires no burner, boiler, furnace, 
pipes, ducts. Hues, chimney or fuel storage, 
INTeatherm Heaters don’t cause a lire, 
scorch drapes, bum child or pet. And don't 
carton i re lint and dust particles that dirty 
lurmshinRa. irritate nose and throat — or burn 
plastic particles into toxic vapors, Recom- 
mended oy many allergists. 

The INTERTHERM'S Patented Inner Works, 
Shewn by diagram at Right, Consists of a 
copper tube inside of which an electric hf.it- 
mg element and a water and anti-treere bqIu- 
llon — which never needs replenishing; — are 
permanently, hermetically sealed. Electricity 
heats Ihe water solution, Then Shuts OH. The 
water continues giving off hear — main lain- 
ing temperature desired, while- saving money, 
INTJJRTHFRM tNCri Dept. PF B9 
sand Park Ava., SI. LvuiS, Mb. 63110 2-73 



Portable Models for Single, HartJ.lu Heal Rooms 
plug into HS-valf o u t lot. Easy to carry. 

Tell Your Electric Contractor, Builder or Archi- 
tect You Want INTER THERM Healing. And mail 
coupon for FREE Literature and FREE Factory- 
Engmeerad Heating Layout of home you plan to 
build or remodel, if desired, for which send us 
plans or room measurements, No obligation. 
Available at Leading Etedrital Supply Houses! 




MAIL COUPON FOfi FULL INFORMATION 1 



[ INTER THE aw IMC.i Dipt Ff^lOO 

* site nrk ***.3 $■. Uw-i. are. «m 

, Pleiie iend me TATE Brochure which alvei fullj 
I mtArffiJliAh ana prints, 

I Q Enclosed are plans, or room measurement], of | 
I home i pun to build or remodel. Send met 
FHft. wiihout oDi-asuon, a f actor y ■engineered ] 
Hrahng Layout. 



| Sadrul 

' Tewn stale 1 

L-. _ _ _ — & — a 



Monster Maul 

WOOD SPLITTING CAN BE I AST.. .WITH THE SOTI MONSTER MAUL 



* Splits moil lofls in one lick- wool slick. 

■ Rug gad all-stool loot guaranlaad 10 yeon 

* Split 'am where they fall 

* No struggling or lining hoavy logs up to 
mechanic cm spmterv 

* Ends broken handles, slu ck axes, Ilyin q wedges 

* No stooping Over, s lands upright on flal end. 

■ All around fallen , e cures! hand s pi liter m ode or 
yayr money bCnfikl 

$ 22.98 

(delivered U P S,] included in pile© 
Sene rof the Soti News. 



Sotz Corp. 13610 Station Rd. Columbia Sta., Ohio 44036 



Tata! weight 13 lbs | Hood -12 lbs | 
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INTERVAL WINDSHIELD 
WIPER CONTROL 



Now tor only f 14.S5 
ycM,i can equip rmy 
vohirfQ wflh ihif. 
ehfHnw# apnen 
round nr% in luisuiy 
Car* 

» AiMii, n 3 10 ¥> ***=onfl 
Cftilj-f 10 .my w<E)flr 
syslem 

* lde,U Inr hohl ram. 
mifti. wa Oi *lgShy 
'oad covaiipQfli. 

ONLY > 14 95 

5Gf pOMHie -mb iwnblms 
[IL Itsdwie KH 3% iMf 
HlHin> 




• Easjy mbianed m t& 
minutes ample 
iiiuieawd msitijc- 
lions VKlLAtoo-rHj 
spec Mil toots 
roowirad 



Send Id S A M SALES 
P.0. &OI in. Gruvslatft. IL MB» 



hlAMi 

| A0DRESS 

| CITY- STATE-ZIP 

L y|A^ MAKJEJl MQO£l_ 




CUT OT 1x4 
■MEAT «f PLYWOOD 

This happy fellow can be made 
as a sturdy chair or rocker. For 
lull &ze pattern showing con- 
struction and painting deLails. 
send S3 oo to: 

Pvrsonul Touch Woodcrafts 
IS F*u> Si 

Wtymoum, Mu, 021 U 



.UTTEI 



ST B( TCH HOU elMI apace- 
wtth (he fluWUTMCluw SyuHTl 
End SkIMI t lutta, A r*e*rtv doubt* 
your ilfuif< HjHtlni, Ql|anLi* 
VVuf d«h»l li-uialtt pWIHMW>1lf 

Wi nftftulaa I. t-i 'v r-fuiavMbl*. 

1*» CompkAIXlv .nil, miahU 
v*n*cwl io 7|'-. Winmt*rt ts 
Full mD®Wv back ^uwranlwa 4aml 
rtiwcA sh iiMMUry m-VA *U lb 
pkj* IT QQ p.J!Lh ||h IKk ijfilT VO 
Wekmm Coiwmany PQ Boi TlS. 
ScjiriblaJa p.rw)n* fiSJUJ 

IN® 








CLASSIFIED ADVERTISEMENTS 

Rate; fiJDQ per ward payable In advance each Insert ion, Minimum Insertion ten words. Bold face capitalized words — 11.00 per 
word additional (First word set in Bold Face at no extra charge. Zip Coda Free.) The next available issue to piece an advertise- 
mont in America's Mo. 1 Classified Sec lion Is December, The closing is October 5Bt. 

Send remittance payable and order to Popular Mechanics, ATT.: Hildegard EL Kappel, Class. Adv., Mgr p 224 West 57th Street, New 
York. New York 1001:9, Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our 
mail-order advertisers who use post office box addresses for their convenience in handling your order. Popular Mechanics mainains 
a register of such mail-order advertisers containing their complete names and street addresses, 



When an* we ring adv rtiiementi pin— u*a thm zip code number 



CHRISTMAS GIFT SHOPPING 



DISTINCTIVE fi.lt j i t Mall. free Catalogue. 
Gtrber'i Quality firtti, W? Matt Main Street, 

DeHan, CH 44611 

THINK IHt ABOUT CHRI17MJIS $mS* Typ* Army 
Knife. 12 teals in one. 11.00 guaranteed citilef 
av ai-ln bi e , aJic 12.00. Send in: Ptafitatiau Haute. 
COpt. P M 54Q7 flajemniit Ave., timpi, FU>. 336 L 4 

uHicuE ciit cetiiM, 11.00 BtrunfUbK. Diene 
Paterson, PM ID 79. ?15 Illinois Avt_, Paterson, NJ. 
0750$ 



SANTA'S PICTURE over Washington's an new real 
spendable- dollar bin no jeiu eflYei&oeSc Great Stock- 
ing Stii-rterl Only $3.48. BERWICK'S. 4b43fl Ua rcrolt. 
Slarlmg Htehll. Michigan 48077 

F ME Chrlltmai fi.1l Catalog. 0erfMn Enterprises. 
20709 Sharkey. Mt, Clemen*. Michigan 48043 

FlfEE fi.1t Catalogue Send Address, Ms r way, 
0 u . P3Q295M, Charleston S, C. 29407 
FREE GIFT And BOOK CATALOGS. Cpnwemenl 
Shopping. EtOll bargain*. Send imw. Dept. I 
Crescent, Z S. 47D eancrolt, Glen Ellyn, II. 60137 



AUTOMOBILES 



I«HQ COST AUTOMOBILE OWNERSHIP!! Details 
Fftlt. Tachnfleiing. El nr 1219] 67, Narvik, VA 23507 

NAME and address ql five diirerent Ca* S xvgrs, 
all luirinliid. 11M fin Savers Ca„ P.0. 0ui ?4A, 
curemrre. Okie, 740-17 

WOOD it running my Cl Camina. Practical. 
Theuisrtijs used .n sTurepe during war. Photograph*, 
plans, I rvsl ructions, $20.00. Inlo,, (3.00, Ralph 
HelNhga, Box 4 SB, Hillsbpro, N M 69042. 

PUT USED CAPS BELOW WHOLESALED Special 
repent $3.95. JTQ. p.O Box 871PM*, Hctit Sound, FI 
33456 

POWERFUL HORNS! Make people move! Hundreds 
ol sounds’ fijr tan, i racks, matorcyrtii, bails! Free 
Catalog. Kalin, Boa 357 PM 1 09, Brnnxvdle. NT 
10708 

CAS GAUGE inaccurate! $imple easy procedure* to 
preoaix ULHRU10N Chert. Compensate for jjaufie 
erioiS. Know exact link cements, 111 limes. Booklet 
*2 SO C.acjj Publish tn^, Bat 6167. Arlington, VA 
22206 

MQTAlOT Ring-Value Reputing lob — - $6 QP, Mwiey- 
BecA Guarantee! F* e-« Broctiare' Arrow Products BdX 
374M. Udohen Arrow, OK 74012 

LlCTfflCKAH -Convert VW‘i. Fiats to electric 50 
mp'i plans $25. □□ In la 11.00 Robert BuCy. 0a* 
24794, Dnlial, Tx 7522S. 

MI’t INCREASED 30% -+ !! IVp grmmleks— no, 
gadgets, ProlessiorvBl secrets revealed. Free de- 
tails— Pcsto (frfiBiCH, Box 444, Bren*, RV 10471 

fill Criiii! $impte Engine ModrftfAllM* Increase 
MPtJ! Detail*; Su pn re ar. Bax 26 1 DIM hi. St, Lours. 
M0 $3119 

HUM TO DOUBLE TOtlR 04$ MILEAGE Savings 
5?-PW Booklet, 12.00, fiisSavers, Dept, 109P. Eagle 
Lake. Florida 33439 

RETUNIHG FOR MAXIMUM ECONOMY: Average mile- 
age increase 45%, horsepower 5-10%. Details FftEt, 
Tech p« r-np. Box 121910, Nprfplk. Vft 23502 

ENERGY, Independence. Aeehpl the answer, 

Produce Toursell, Write; AIcdc, 132, Perry. New 

Verb. 14530 

BATE Tax U&llars On fia solute and Diesel. $5 DO 
lor Qelalli Toe Mlfi, &px 32454, Oklahoma City 
Oklahoma 73123 



RECtClE you t engine oil. Save money! Complete 
inSiructNDns 3.D0, McDi*, Bn I 211-0. Durand, Ml 
W7 36 



MT t MO Electric Car, Patented Build lor 
Fun Prelit mrormatian J5. Zuelcc. 13206 

Dm tries ter Avenue, Bpslen 02122 

lUBMEIUNC^lHCltlOIBLE RETURN! Electing 
spnrt. FREE call leg. 3D rfes.gns, bonks. 

BeaminnaMan. 30i Perk, Monme, LA 71201 



RUN CAR, TRUCK. TR ACTOR ON WOOD! illustrated 

Report $$.£)□, S^-eatt, Sox 5*1, Titusville, FL 3276D 



AMAitkfi Neh Mechanics Creeper — Uic did 
Stones, firavel. Concrete, Grating, $now. Macedam-, 
Ciiaranteed. Send $21.94 plus Snipping, 

Seawater Industries. Box 52, Pulleney NT 14874 
N.T. Residents add 7% Sales Tax. 



CONVERT Tour fias Hungry VB lb a Futl Efficient 
V4 in less time than a valve Job, For Complete 
Information Send $2.95 to- Cwiveriinni. 57D3 First 
Ave., Haletherpc, MD 21227 



fia saline 



Mil tut, 

Poor Psrlormance. Eaiy-tn-read Baoklet 



Avoid Unneceatary 



IMPROVE 

Wear, 

NalliHiilly Known Automotive Eneinaer Snows foil 
t.ve W|yt To 3 50 .000 Ml 14 Car, $2.9$. Checks 
eoc lilted me rib i an HQifSE, Bee X7B2M, Los 
Angeles, Caliiorma 90036, 

ETHANOL Rim Vehictes Succassfullr la WWJ! 
Pencil t From Pennies Per Ballon Home Production!' 
Complete Plans; $£ DO Clenvafe, Ook 35BP Stalldn 
Li TortNitp, Ontario MSP 3JB _ _ 

HVE US0LIHE1 SLASH ALL CAR GUISE Co-t pre- 
hen rive new money saving guide ‘MORE RULES per 
dollar' shows how anyone can easily cut auio 
»fen»S. Money Bach Cuiranlae. $2.UU ifialll. add 
tic la*). Mane Publications, P.O. Bdk 744P. Big 
Rear City, fialll, 9J3U 

AUTOMOTIVE TUUOS. Big auiilLtry GAS lanAl. 
PROPANE infection. Systems tavlared l« fit meat 
care. $2.00 Ipr tJtaltt. AMPAR Box 14C4, National 
City, CA 93050 

STOP CAS THitm: lks cap irom inside vehlcJ*. 
Send maAe, model, ymr - r $5.DD to: Sure Lti*, P.O. 
itoi 371, $4uth Bend, l n d<an» 46624 

SAVE GASOLINE — tf,$. COVERNMENT PATENT, in- 

iormalmn. Hanco, Box 3*04, jeminoti, Florida 33542 

SAVE! Pdtentlii 5o% MPO increase. Guaranteed, 
Send $2. Proven Methods", Box 450T. Spring vi lie, 
Utah 84663 



■ UTAH I -PROPANE SURPLUS! LOW PRICES’t Con- 
vert your Engine . . . Keep Gasoline Slinctylf 
Comp lei e Plans far Handtaals. $4 91 C U4R AN T E 1 0 ■ 
LPC Aifiamolive, Bor 1045MD, Newport Beach, 
California 97&63 

EAlDHOlf Information on Alcohol Sllllt, Tetf Kill, 
S-tipelies. COMPLETE Federal t icensmy ’Compliance 
Inform ali on. 30 PACES $3. Fuel, P.O Box 7157, 
Tnlea, Oklahoma 74105 

DOUBLE any car's MPO, Modify with hpndtoole. 
fiuaranleed 1 Plans $25. Energy Engineering. Bax 435, 
6pukaise. Washington s$2l0 

EVER Leave your henrfii nil Is nn? ElecIraniE alarm 
reminds voir, Easily intlanei, CuaranttEd. Deliils 
30t. CtC Industries, P08 *04. forked River, NJ 
08731 



CAS SAVING PRODUCTS CATALOG. Send HDD 

(refundable}. Tower, Lewes, pi 19958 

SAVE CAS With new water injKtDF. 10 %. to 30% 
mars miles per gtk Mare power, Engine runs cooler 
and cleaner inslalds ul 30 min. Camp loir ivslem. 
1 19 .9 b d-fliljuid or COD. TLT Enter bri$et r p,0. Box 
10952, Sell* 2 58, HBiiblon, Texas 77018 

PROPANE C-unvtrSiun Cari - Trucks. Return to 
gasoline anytime while driving. Uses regular infill- 
able trailer tanks . No eng me modhlicaliens, 
COMPLETELY PROVEN - HtTll . THIS STSTEM 
MORAS! Usee inexpensive LOCALLT avaHablf parts. 
Engineered far amateur mechanics. Build lor amunit 
$5D DD ui two dayt Wiih ordinary hand! 1-e-als. Satis- 

faciitm ABsaLtiiELT guaranteed or immuJiita 

itfund. Fur complete plans rushed First Class, send 
$10,00. Fiemme LngmAnring - PM2, ftDl, Heirisen, 
New Tork 1343? 

PREMIUM gas Irom regular, KilChen lormifla, $2. 
Dewey. Newrs(ee, Oh. 4534R 



TRICKS. Tips Secret*. Pn Selling your fiarM S2.DD 
TOTAL!! Sane or, P.D. Ha* £l. Tray, Ml 48099 

GASOLINE FREEDOM! No Mura Marries' Convert 
Vehicle 1$ Easily Available, Inexpensive PROPANE!— 
Deiailifil, ■ Musi rated Manual $11.95, mlormnttOn 
$1.CM, Engineers, Bo* 61649, Houston. Texas 77208 

CNfilNE coolant tpod warmer, Build Imm scrap. 
Plans $3 50; EfD, Bax 740-0. Stafflard, Tx 774 77. 

GA50H0L! New AlSditi ne- teving motor tuel. 
llpnfirmal,irtB Caide. $2.00. CLcrmet. 5133 Fllrhil). 
Philadelphia, p». 19120. 

TMT One Time Teflon Engine Treatment GUARAN- 
TEED to Increase Cat Mileage, Reduce Meat, Fric- 
tion. Oil Consumption Or Money Rifu nd-od . $14-95. 
Enemy Control Products, Box 16302, Wichita. Kansas 

psil 

MATER infecto/ easy initaKitHwv $9.95. E A L 
Spedlall | es. 6104 Maplewood, Menlor, Ohio 44060 

MUEACE Analyrer. Deleimlno your cars Miles per 
Gillfid Perf prma nee wpETi each lank fill-up. $2- Two 
$3.w. Carousel, Box At I, Clendura, DA 91740 



USE REGULAR GASOLINE INSTEAD OF UNLEADED 
DR PREMIUM: Simple, inexpensive linmiilB, Send 
$3. DO. ArnOSca. Bui L90PM. Van Nuyi, Ci. 9140$, 

FREE lUISfiAirriOHl AuEomotive Newsletter 
QuesttbPi.-'Anawert, Tip*. Articles. . . Send Long 
SASI iENSOHTftOfilCS, BOX 13SM. W. Babylon, New 
York 11704 

PROPANE one-hall cost ef Giiollnt. Five yean 
driving *KpOr| trice. InforlhitluO. $L,QQ. atimptd 
sell-aBdieiscd anvil wre. *1 ten’s. BM 700PM. San 
Cahritl, Ceil form a 91776 

■0D1T MILEAGE 1911 * % In 1974 or Newer 
Cars, Vans. Guaranteed. Five Minute Inilallatlan, 
Send $7.95. Mtri-Mlli', Bracevitla, |L 60407 



ELECTRIC VEHICLES 



BUILD LECTAA AUG! Amaimg 4 Wheel EliCtrlf 
Moped! Plans 115.00. Da tails $1,00. Lectran, Bpx 
1649, Li-gP, Florida 33540 

GA 50 Li HE CRISIS HAVE TDD TRAPPED*" You can 

Iree yoursell Prom its frustrations as I have!! 
tnlo-rmaliDn Packol Doaklct criarfy explains how to 
convert Compact car* to Electric. Includes proven 
Diagrams, SchemaUci, *nd Pirt* Procurement. The 
smartest $L2.95 you can invest today!! Bill 
Mi Hi s m$, Bex 1548. Cupertino, CA 95DH 

ELECTRIC vehicle] Kit or plant lor electric 
powered car Send $100 Ifl-r delhiH. ExpertOCh 
tpuip. Co.. Box 1L4. Colli ngswood, NJ DUOS 

ELECTRIC oar eon-veruon manual. Comprehensive 
Hop by Step ir»t rue lions, circuits nntor mounting, 
parts pr«urement, lollnw up evil I able. $.39.00 plus 
lax Cnarger manual $5-00. InKNinatlWi $1 00. BOX 
2781, Santa Clara. Ca I ilnrma 95051 



MIDGET CARS 



BUILD "TH| BUG" Tour awn persaml spa Ms car, 
completely different Ihan anyth«nfe else on tho 
Streatl Engineered to make caaitrucliofl as simple 
es possible. Photocopy or Article available Is it 
appealed: jc Popular Mechanics past issues. Avail- 
aolo tor $2.26, Send order ta; Papular Mechan^s. 
Box 1014. Oept. Ht, «ed!d City 51a., Ntvr Vark. N¥ 
10019 



AUTO SUPPLIES & EQUIPMENT 



PARIS: Army Jeep and tiuck pads. Sparc Pads $ 
[quipmenl Co, P.Q 0 ex 751, Lexington, Kentucky 
49501 



ALTIAHATOft Slarler Rebuilding: Suppliers 

Techniques - Outlets Guide - $7,50. - Kasey 205 M 
jpnnso-n, p*iatme, iMJnoit 60067 

ALTSHNATOR/GeiiAralor Rebuilding Book. Oetl 111: 
Hedelund Engineering. 7505 BarkOntlhe. La* Vegas, 
NV 89128. 



NO UNLEADED Available? Special Adapter Allows 
Newer fiats 10 lake Regular Gas wilheut Altering 
fias Tank. $3.SD, |$J Enterprises, $ 0 * 564, Cbrdpva. 
NE 66330 

MlflACLE Carburetor vaporireL gas IDG - MPfi, 
Orawings unJ detail* $6 00 Money MCk guarantee, 
C^rbu. Route 1, Box 79P, Nitchcpck. $e-y(h Oakali 
57340 

AUTOMOTIVE Tuali $ Equipment Nationally 
Advertised Brands at OjSCOuFII Prices for Mechanics. 
Send Stamped Envelope ter Current Spetiali. 
Assoc ieied uistnbutDr*, 40 1 Augusta St., Cincinnati 
OH 45202. 



HARDTOP! For Alfa, Austin Nealy, Oatsun, Fiat. 
Jaguar Jtntin Itaaly MDA, MC.B. Midget, Spit- 
lire, sprue. Sunbeam. TR1. TR4, Tftfi, tr 2W— 
DTNAPLAIUCS, J*,D. Box 4907. FI Monte. California 
91734 



SENSATIONAL Theft Proof Device fp r Undar-Dillt 
Stereo or C.6, Hardware and instructions Included 
$0,95. 5DC, P.O. Bax 57 7, Bomla. Ca. 92D02 



MARL ALCOHOL For Fuel. InilruClipn Booklet 
53.50. L5IC, 619 C. St., Central City, Nebraska 
Elwi 



SNOWMOBILES 



MAKE TOUR DWH 5NDWM DRJLI, Prcpuller driven 
by a Can [mental aircraft engine. Drives over 

snow and Ice. Becomes a “self contained" trailer 
<R 15 min, when necessary to transpad snow- 

mohite Over dry highways. Buy a photocopy at 
article as It appeared In P.M. for $1.25. Send 
orders I pi Popular Mechanics, Defrt HE Box 1D24 
Radio City $ta.. New York, N.Y. 10010 

OCTOBER 1979 271 



MOTORCYCLES, BICYCLES, 
MOTORS CO OTERS & SUPPLIES 



H0HDA5 [Sunrlu-t), (50.H? Hg.il R54 (Refundable). 

MetwicHter, Ml. Bind, Onion 97741 

■URTIFUL H4 PlD MQTQR-ltKE in Crete tO’WW. 
■IB RAYING. E. J. Silas, Box PM3GB4, C e n-terN nt. 
Michigan 46015 

" 1H0 EufWBin Moped*, Urn it«d Supply. 5439.9?. 
Detail*; !Royel, BW 3197, Mt, Vernon. New York 
10550 



HANG GLIDING — AVIATION 



BUILD- — One-Man JET HELICOPTER! Easy. Inf*- 
A-ensive. Detailed PlaflJ. Df*Wlntl — 57.00. HELI- 
d OP T E ft ECTEUIMENrERi HkNDBBDK - S3.00. Bath 
— 59.00. HelJcrafl, Sox: 3053. ItrdDndta BeitH, CJli- 
krnla 90277 

S.P0HTPLHHE5. MINI-HEIICOPTERi, MOTORIZED— 

MJIMC.CLI D£ RS . Plans.-' KatS/CQinplele. Many Types. 
Catalog J3 .00. LTP, Dept, A, Bq:i 19028, Houston, 

T«H 74024 , 

" B€$ICH/Biilld Airplanes.-' Hang Gliders, Simplified 
Publication. Brothuft 20<. M effoy Aircraft, 12120 5 
Flfjeroe, La* Ai[(lfs, CA 90451 



SPACE & ASTRONAUTS 



JLNTIGRAVIT V PtopulStort OrviCe. fret BrOChuffl 
HU A, Box &rSH, CaiKUrd, NG 21025 



HOVERCRAFT 



AE no-CAR Amiiing Hovercraft bur it easily with 
ordinary loots, Lawnmnwer engine power. Carries 
o-ne man prus. Moveri, flies 1 forward, backward, S-ide- 
ways Wtr land ■ snow rtaler, Complete CfoASIruclton 
plans and brochure, 57.95, Aern-PrajcttS,. Bor 
5LLBFM, Clinton, New Jersey GIUHJ9. 

HOVERCRAFT Plans AH Si Its. Catalog 51. 44. 
Universal Hovercraft, Box 211, Cords vs, 11 6724? 



CB-RADIO, TV & HAM 
EQUIPMENT 



GOVERNMENT Surplus receivers, transmitters, 
Sflooperscope*. parts, Citilng 25$. Meshna, h’jtiant. 
Mass. Diana 

USED AMATEUR RADIO EQUIPMENT f OR SALE. 
NATIONWIDE LIST *7.50 — AMATEURS EK CHANCE, 
B DJI 374PM. VI SAL I A. CA 93279 

POLICE Scanner*, Crystals. Antennas, CBs, Radar 
D electors. MRU, Gn* 19224, Denver, CO 10219 

GIANT SCREEN - Calpr Television System 4'. 5' 
ft* errh^n utiti available. Calalne 51.00 Ncrby Giant 
Screen, 120 Men south Street, frantic okc. 

Pennsylvania 16634 

FREE OB CAULOCi Power Hosiers. Plant Kits, 
Modihrxhons. CD City-M, P.O. Bfo* LuJO Woodland 
1411k, CA 91365 

FREE Lfoin.a1roii.il Electronics Cain I nr FjIuKils 
VtorfcltlOp, Department 7981. Hdwrrtl, New York 
11557. 

Ug RADI* A TV TUBES, Free Catalog Cornell. 
4213-1 T UnlVtrtily, Sirt Diego. Call forma 92105, 

100 QSL Postcard! — Send. Collect is know ledge- 
m-cnis 1 mm «oid Buddies, Send Nandi* Cart 
Lett art, Favorite Channels. 19,05 to Morris U;stnb. 
uteri, 9(0 H. Gilbert, Danville, IL £1032, illutlr*- 

tions (5. DO extra. 

Lirt-sitt Television! Kit w/inur actions, lens, 
116.00. Guaranteed! AUProd. ini AW, Brisbane, 
CaltJ. 94W5 

Enjoy J Foot Theater Television! Precision Lens 
and Plans, 316.00. Guaranteed!! Tree pelaiK Write: 
DAD Distributors, P.0, BdX 1766, Largo. FL 33540 

CB-ERS can 1 ! Remember vour License Number? 
Gel it tngr*v?d on a Plastic Plate, any Coto-r m 
eluding Wood Grain. L' I 3' Adhesive lac king. 
Sticks to Anything, Your nym-Ger Required by Law 
when asked lor. Also " HANDLE S' 1 Engraved. 32 50 
each, include! Tax and Milling. CEB. Inc., P.D. 
Hox M373, Chasierlind, Ohio 44426. Agents Wanted. 



ELECTRONICS 



MECHANICALLY INCLINED INDIVIDUALS U3IH- 
RLE FLtCIRUHIC DEVICES IN YOUR HOME, Invest- 
ment, knowledge, or exporienco ttut necesury. Get 
burled in spare time. Above avriagt proftH; 330U- 
SWO/w-auK frfoislblr, sates handled by oHicrs, Write 
lor Free Detellj, Hue Ironic Development Lab. r 
Drawer 1164PM, Pmellii Perk, Fli 3356S 

IHYERT1RS, Uie your AC operated TV tools. 
irij-lruniEnk, enmputerf, etc. frfolh 12 A 24 volts 
battery. cafilot wilfi typical app Mention* 37 OQ 
Cronikog Enterprises, P.O. Bfo* 16076. Dallas. Tex 11 

Brand* Dkc-nunted. 90 pages 32-44 
iCft.. lilt TauHtee, Aoillrt, Ttkas 



272 POPULAR MECHANICS 



KIT'S. Nam a 

(refundable). . 



HI FI, TAPES, PHONOGRAPHS, 
RECORDS 



FREE Data lag— Electron ies Kits- Amp liftera, — Pre- 
ano lifters — Psych EdelJe Strobes — SCA Adiptora — 

Color Oriine— Oigitil IhltwmentS — Guitar AmifoNfier. 
FREE SMbxorlptrons. S'wTK, eon PMiHUO, 5111 

Antonio, Texas 70284. 

0LDIE3 45 PPM Original hits.“ Catalog '$T!m 7 
CIS Record Sales, Box 197, Wamptville, N.Y. 1.3163 

STEREO Mainlertan^e How-teS. 69 PROVEN METH- 
ODS’ Sound Imorovement Techniques. SAVE flBa's! 
1 1 lust rated booh — $3.95 Cunti e 1 1 Press. 3614 
MesaGrande, Colorado Springs, Colorado 6641 S 
SPEAKER EnclDsures. Uni-que das-gns, improve 
sound. Bookshelf to auditorium sites. Catalog $1 
4-relurHjiIHe}, SPC4„ Box 568. Inyokern. CA 81527 



VIDEO EQUIPMENT 



value video can save you more. Name brands 
Sony, JVC. Panasonic, Magnavox at unheard el 
prices, f ij ir t-120'i $17.50, BlockbusCer movies as 
low as 559.22. Scud 32 UO for our brochure VALUE 
video, tlc-n ] E-E4, Kansas City,, Mo. 641 12 



MOTION PICTURES & 
SOUND EQUIPMENT 



DIMM Films-, Vldeelapes, Bargains. IJrbanskl. $142 
5. Kenneth, Chicago, Illinois GU652 

1&MM Classics Catalog 5D(, ManbeOk Pictures, 
362 I P WakODda Qiiv-c, Dec Mfoinul, Jowa 5Q32I 

SUPER S, lGmm & Smm Full-Ler-gth Features and 
o-Kest Film! tn color ana Buck / wliii 6- Hook Movies, 
Jack Nicholson, Sherlock Holmes, Bogart. Selin kk, 
Hundreds nl Titles. FREE Illustrated Catalog. NILES-, 
Bo^ 1576PM, South Send, Ind. -16634. 



CAMPERS & TRAILER 
KITS PLANS 



BUILD— IT— YQyitmF — Campers — Trailers — 
Filth Wheels — Motor homee — ■ Pickup Covers — 
Camping Trailers — Hits — Plans — Full Sigt 
P*«Efn* - (Van Commtsien plans (5.44} — Send 
(.1.64 U>r fi-V Kilr't quift men| EitilM, Glfh-L K-V’S, 
9152PM Rosetrams, Belli! owtr. CA 06766 



BOATS, OUTBOARDS, TRAILERS 
& HITS 



B4ATKITS — PLAN? ^PATTERNS — FfiAMtPACS 

— FIBER'CL i.5-3 — MATERIALS — "’WOFtil's Latest 
CAttTOEue*"— 30D ’'ONEdFf" DESIGNS — S' — BD r 

— in tiberglass — ply wooer — sieei — aluminum 
POWER BOATS — inboard* -- outboard* — f nt* 

— cruisers — Spcrl fishers — houieboals hydro- 
plane; — tUfortfrll — runabdul! — SAILBOATS - 
Dayiaifyrs — Traiknaiiers — mistdrsailers — 
mu II 1 hulk — (KYACK — CANOES -- 4Q modekl 
HUkrB-UILbEKS MATE.Nl AL - Hirdwgrg- — 

mpi — sails — mastn ggl np — piywnnD books 

— SPECIAL AEclIDN «n nKREUSj — ml hi — 

loimi — epoxies — polyesters — mall — - qlolh *- 
C-Flu -* Aire* He, GATALDGUES 1 .44 - (With 

Boalbullder'i Guide $2.06) — CULA It CRAFT — 10-P 
Aquaiant — Tamwandfo — New fork 14156 

KYACH3 — CAN DEI — PLAN J — KITS — 
Patterns - Maleriat 4D mfodeli In li$ergl)is — 
plywood — canvas — CalalDRues WUh "Bo-atbUild- 
er's Guide" $1.60 — CLARK CRAFT — 163 AquaUnt 
TonawanOa — New terk 14156 



GAS SAVER D DAT/ SKIFFS POWER ft UIL 15744- 
FKEE PLAN ‘Gloucttler Gull 1 ' Rmlni Dwy with 
BtKlHiFfl/Pnolat LB Plans Only 11 .40 ATr Mali $2.00, 
Texas Dory, Buy 724, CalveitfoD, THU 77S53 



CAMPING EQUIPMENT 
& TENTS 



FREE Catalog Iverylhlng for camping, C*mpmof, 
Bok 40 7H , Bogota. New Jersey 47603 



ATHLETIC & BODY 
BUILDING COURSES 



1$ INCH ■ Arms — 06 Days pr Refund — $4.00 
Complete!’ WeslpLbco, Box 477 7- PM 16. YiraCftWtr, 
WA. $8662 



PHYSICAL Fitness Newsletter, Dept. 40 , P.O. 19 $, 
Western Sluing!, Illinois 6055 $, introductory copy. 

ARMS - . . 17-18-19+ Indus— GO ttyt or immedi- 
ate rfoiontJ. Lrnbtli«vi$ia niiuLtt euan nt**dl! F $3.04 
epmplele. Llltraftesearoh, Box 6$ 7, Bergen fie Id, New 
Jersey 07521 



INCREASE Muscle Size in One Oar! free Informa- 
tirsn. Box 39EPM3, Wilmette, iL 80091 



SPORTING GOODS 
& EQUIPMENT 



PINS FDNE Ball Dispenser Plans— S3. Neel 

Enterprises, p, 0. Boa 2253 J, Sacrgmento, Cllifprnia 
95122 

GOLFERS — 5 STrcjfc.es fofl game immediately. Take 
guesswnrk gul pi jufoviuB distance, FuMhit Inrprma- 
tion— Rich Square dirts, P.O. Box 6007. Sag! new. 
Michigan 48608 

BOOMERANGS — INCREDIBLE RETURN! Exciting 

sport. FREE (total Df. 30 designs, buoki. ODnmrrang- 
Man, 30$ Park, Mpnrftv, LA 71M1 

THAPPLR5 Send Wt fflr pur Catalpg of FimpUt 
trapping Supplies. E.J. Dailey's, Bex 3SM, Union 
mil. NT 1.4561 



KNIFE — — Gfombinatton icrewitriver, nail 

file, bottle opener, sharp blade. CuaranUld. SDK Hi 
price (3.45 uastjjaid. GIFT CATALOG Free, Mrcharl 
Goodman, 210 Fifth AvMilt. New York, NY 1DMS. 

ARCHERY Lowtst Dir.rr>uri P.lfei. Alflep brendi.’ 
Orders shipped same day received, Mnney-back guar- 
anlce. World's Largest Supplier. Free cal a tog. 
Anderson Artbtry CsrpDfiliOn. Grand LedAd, 
Michigan 4083? 



DOGS & KENNELS 



INSULATED 4 0C HOUSE PLAN, floor Hides nut I it 
easy cleaning, ttppf ij water prppl, photocopy of 
plan as it appeared In P.M available far SQfl. Strut 
c-rder in Popular Methaittos, Orpt. Ht. Dc-r t Die, 
RAtJiO City 5tl., New Ydlk, NY 10018 



ELECTRICAL SUPPLIES 



PREVENT UNA U THOR II ED U3E OF TOUR POWER 

TOOLS. PljE-S-ck Slips over ally two or Ihrem 
pranged plu^:. lochs with key. G*n'[ bn plugged in 
uhl 1 1 j-i-i, unlock. Dliceuragex Tkelt, jnerengi uN- 
ly. Jw-a tor (-105 Sand Fe: KenCe, Bex 0132, St. 
Lours, MO 6311 1 

DIMMER Centre I Switch tor only (6.0(1. C4ntrol» 
Inc., 451 NW US Street, Miami, Florida 3316H 



CYINRUDE 1^76 Bargans . .m (ire?. , . . itm 
McCulloch parts . . . SL hireling , . , Elec Ira 
Marins, 610 Merrick ftohd, LynDruuA, New Yo>k 
1 1983 

66 AT PUNA — HtAMC KTIS, — rULL SI7L 
PATTERNS — Huge 128 -par-r catalog! Powtrbnati — 
&BilbQi1& — lib-j.iitli — Culboardi — Jits - 
Cruisers — Houseboati Runabout 1 — Dorlex — 
Workboeh — Hytfrqplane* Tunnels — PontMwu 

— fi* to 4D r . Epw enst, til£A quality elans for ever 
25 years. Easy, erovan methods especially lor 
amateurs rndiHfe lisp- by-Step pictorial Inilroclloni. 
l-oattiuildto>: Supplies — f»$1cni|iKi — nuerglasi 
— * fteslni — Glues — Hardware — Equ ipitient — 
R«a| Tralttr Plant — Beilina Books. Stnd (L.DD (32 
Canada 1 tor call tog plus frgA ’"SoJitbiai IdirTe 
Supplies" Brochure. Glerv-L Maiine, 9152 flosacrani. 
Uept. MP, Bellflower, CA 90706 

WORLD-WIDE Inlernalipnil But Pith ft Kit Otrte- 
tOry, Hnr 3&9PM. Cishound, WA 4$24$, ]4, Inform*, 
tlpn 

fill RGI ASS— ftESIHS^FOAM— Fit - Complete 
Jin* Catalogue wilh "How To"— % b. DO. CLrhkCraft 

— 16-P-l Aquatont — Tcnawanda -- Hew Yftrh 
14150, 

IHSTANf Boat Plant— Men Surf. Cut, fasten Gpf 
S3 DQ brings study packet, to slant Boa is, so. 
ihomaston, Maine 64954. 

DfSIGNS 12061. patter ns. kits. Catll-foll: Powerboat 
32 60. Sailboat Si no. Mariner rail, Box 1 6 1 -M 
Brifinbn. Mess, 47135 

I DAT KITS 22 models - POWER and SAIL - 16' - 
34' M ohlerl lLtmrgla» Hull and deck come iattory 
■lumbltd - you complain by iintfcHtot factory 
supplied Inter tor COmpton- antA. Ho rkpertonta 

required - easy for anyone. Terms, Money Lack guar- 
ani an. FREE catalog Luger, Dept ftC ?9 3000 (Vt-vl 
Hiunw*y 13, Burnsville, Minnesfolu 51337 612.8BQ- 



HUN 3 Phase Machinery on Single Phase Hues. 
Plans .ind Wholesale parts list $5.50. Convert -A- 
Phase, 35 Dd 16th. Wyandotte,, Mich, 40152 



BATTERIES* GENERATORS 



at EfNEHATDtti, h'gh ertldency. all voltagsi. 
50DOW lor windmills, etc. $299.-. Intarruttonei 
Energy Syllims, LTD t. Lucy, Florida City, FL 
SO0J4, 

SURPLUS A.C. Generators. All slrei. Catalog $1,40. 
iRelumtiirl-Bi, Dos 3M4, La* Yftgas 64030 



ENGINES. MOTORS, MAGNETS 



ENGINES — NUm BRICgS TECUHAEM TO IS HP for 
Mowers, Tillers. Riders, Etc. LHVbelJqvjDK DilCOunlk. 
Fbr lltoilralEit Pnct lists send 32.4 d Relunfoibla 
with First 6rder to. Ashland Small Engint Sales Spy 
tftfo, Astv'ariD, MO 65010 

REWIRE Car Animator tor 110 AC. Plans IJ.44, 
Swtrrti, Bax 59 1 „ Tlluivilla, Ftot>da 32700 

REPAIR Electee Motors’ GM*r*lttrS! AlternutoriTi 
Modequip, flux 7200, Kansas City, Missouri 34113 

RUN Thnt Phase Meters an Single Phase! Thret 
ways! 33,40. LltHtiAy, Box (Z-IO. fjrsdtoy, IL 66515 



TOOLS FOR SALE 



UH1VEHAAL WRENCH Adfuitl From Rfc" to 
ralchel like acticn, CArum# plated steal 7tt' Fftftg 
w.w. — C.w. Pace. Dept. 322, HI. 2, flux 133-JL 
Wright City, Mo, 53390 

400 Stock 6 Decker TftolS. Gititog, >?«> — 
Keluitdafole, Amalgartilled Hrvlefl Cflip, 7DT i, 
Likehama Drive. MuMing. Oklahoma 73664 



MACHINERY. TOOLS 
& SUPPLIES 



MliAlNC Cutter V sstnii miliini aliaclireifnU. Can 
i of u.oo. Mm, Box 73, cedar Ttepie*, iow» iaeoG, 

4" METAL Cutting Lit nr $66 90. Toil, 15046 
Proctor, industry, C*nr. 9iy« 

” L0| SPUTTER ~ HydMu I Ic 5HP IZ SfCOntf Cwlf. 
Fro* Brochure, Paragon sputters toe., 3&o t Cindy 
tin t f, seven onto 44131 

LATHE ICC . ! Hobbyists NflW you con make 
Cl*noni, Tapered Shilft, etc. on your Lathe without 
using Faceplates, h>£l. end Dead Centers. WO uie 
this method in o\T Soup et l/io the COSE, till s' and 
Simple. MDHCY SACK GUAFIAhfCC, lor literature 
Explaining new Send *3.<KS- SHORT MACHINE and 
tqoLh 5*42 0 Merc rut, Lakewood, cabHunro w?n 
complete line or man quality, inw-pneeii 

CUTTING TOOLS, HflLQENC FIXTURE*. PRECISION 

instruments, metal cutting lathes, drill 

PRESSES. MILLING MACHINES, BAM SAWS AND 
much, much, MORE. Most ilems delivered Free, 
Send S3, ror DIG pace 1979 cal alar, rerundable wiin 
lirst order. KABACfl TOQlS, lhC. r PC. box 343. 
Sterling Height*. Mich. 46076 

BAHD5 AW glade*, Any sim, Free Pricelist. 
Parker, 692IHY49, Sflner*, Cal. 95370. 

small foundry Furnace*. Supples. Free litera- 
ture. Pyramid Prcducls, 3736 SQuIh 7Lh Avenue, 
Phoenix, Arliuna 45041 

DYNAMITE Publications! Lamas, Foundry, Weldingl 
Lindsay, Ban 12-IL, Bradley, I L 4-2915 

MACH I HEX - Uni dial - Maximal ■ Slier line Lathes, 
Mull. Catalog $1,00. Shcp Supplies Si. 00. 
Campbell, 1434 Barclay, Spring held, Ohio 45505 

I boo catalogs i nied and described, source * lor 
everything imaginable. 0.00. M AS T ERLOCi, Box 874, 
Fairfax, CA 94930. 

BANDSAW SLADES, Carbide Tipped Saw*., Any ilia, 
Free literature. Ring Saw, 6541 Tiftewaler Drive, 
Norfolk. Ve. .23609 

STAINLESS STEEL Wood. machine. tapping 

screws. Nuts, washer s r boar nails, tree \i page 
price shed. Fallen ire Products, Hex iSIH, 
Cheltenha m, pa I90 ia 

VERTICAL Dr HDRIUMTAL MILLING MACHIHE5, 

Build vouraeii and save money! puns ss.m each, 
fcutfh It. 00, MILL VISE PUNS FREE With Order! 
Nlt-OEEltN COMPANY, 220 5a. Center St, Santa 
Ana, CA 62703 



BLACKSMITH A FOUNDRY 
SUPPLIES 



ARC WELDING Wall Chart, Proper i AMR setting*. 

Ckclrpdes, Filter lenses, wealth oi iriraroieiitiA. 

43.00. UPaE, FOB 941, Kingston, Una 45644 

GAS forges (or coal) - hammers - tong* - anvil; - 
anvil benehr* - all DiackifflitlV Supplies. Order cata- 
log tar $i,ao . reiunded on First order. Manlef 
Blacksmith Snap, 7B35 Cannpnsburg Hijad, 
Cannortstiurg. Michigan 493 17 l 



WELDING, SOLDERING, PLATING 



PLANS Pcrlable Welder 400 Amps. FREE INFORMA- 
TION. 220 Harvard Avc. West, Winnipeg, Manitoba, 
Canada R£C IT 4 

ARC WELDING SASICS YOU CAN MASTER IN SEX 
NAURS, T-plls you hew! Inctudes lour projects Id eel 
you slarteo PhnlOeapy □! article as il appeared in 
P M Available for $3 DO Stnd orders la: Popular 
Mechanics. Dept. HE, Box 1014, Radio CHy Sta... New 
York, NT 10019 



ENERGY SAVING 



METHANE, WIND, SOLAR, FtlYL CELL'S, Enjuy rr» 
heal & power send for enErgy encyclopedia. A list 
dl mrg , costs, spec's, on alternate sources cr 
energy. Plus catalog cf plans, books, & energy 
saving device* fbr Die do-it-yauTseHer. Send 54. DU 
to. Energy Service, 14a Hughey Avfi,, Nashua, N.H, 



FIREPLACE Grate Heaters or olner Heal Tran Her 
made mere Efficient willi Quiet 100 d M Electric 
SLOWER Unit, *32.50. Yard Vac h*, Baa 207, Enon, 
Ohio 45323 



FUEL FROM CQRNl Recipe— S3 00. Solar Still 
Plans— $5.00 Services Ltnlimrted, P D, fie* 1103, 
Decatur, Alabama 35&Q2 

SJLV61 Use your Clothes Oiyer to help Humidify 
end heal your Home. Attaches in mrnules - 32.00 
iWilceid. Heat (aver, £329 East Vista Drive, 
scflttsdam, aZ 65253 



Announcing hdmm Ypu can cut vdur heating 
AND COOLJhD SILLS *00% AND INCREASE YOUR 
ASSETS JTS^DD at THE SAME TIME! DOCUMENTED 
jPROYEH System, send 52a td : terhasql systems 

INC., ftp 2, BOX AUG, NEWTON. NJ GTfl&D 

HIGH1T EFFECTIVE, new inside windew insulallcn. 
Save Peat. Make severs, layer see-through panels 
with lightweight iaui materia is, iitustrated instruc- 
Imni S3 —No rip-otf. LAYfftSTSTEM, H.&X 1039. 
Ringslon. New York 32JQ1 



FREE HEAT FROM WASTE OIL Any kind of dirty oil. 
Smokeless, odorless and saaMree. install easily ih 
barrel stove, a* well is other types of sloves and 
lurnaca*. Pay* Ipr ilieir in le*4 than 1 month. Inf a. 

i l.OO to: Little Dragon WisTd Oil 0vrn*r, Dept. M, 
ax 1146. Fdri Benton. MT 59442 



lUANANTCED 3D to savlrui c-n heillni hill* 
tempi tic huDnction* send J6.QD Ip: Dept. MA. P.C. 
Box 517, Provo, Utah £4501 

SAVE GASOLINE! Prnver McltHHlSl 52.00 tax JlA. 
Ran 423C, Windham, New Hampshire P3E*/ 

save phi Money white Heal me Tour home, bulle- 
tin il.QO, Devan Products, Box 572, htorthport. 
New Verx U7EB 

SHEEPSKIN Energy savers slippers, mltlenl, hirtd- 
e rafted 52b 99. postpaid per pair. Send hind ar fool 
tracing*. 5heep Farm. ftB tfl. Boat 55, HeriMlOh, PA 
17630 

central HEAT FROM WDO0! WooO.burmnj boilers 
heat whale hauar. yield hal water! Details: Tektod 
Corporation, Bna 999, Conway, MA 01341, 

MARE PROFIT HEATING your house. Uaranteed. 
Details 59.95. I lcI, 114 South Park five., Auduho-n, 
PA 19403 

PRE HEAT GaS IKreaie Mileage 549. 95. dMWJOaS, 
Provo, Utah saeoi, Dealer inquiries invited. 

energy saving pul tacky late oUaTIns gives 

ultimate ptoleclifln, Irom waler. wind, nr moisture. 
Applied right Irom the can, eaten pr or interior, TEN 
YEAR m*tenat rcplecemenl limited WARRANTY, 
fj cu I lent coverage. Comes in satin tintable while, 
black, and 12 dec prater celnrs. At 527.50 per Kalian 
C$7 .543 beam thii may well be Ihe most ecohoihicll 
coatmg yev nave ever ased. Nova. Box 2I5PM-, Pori 
iftferson Stan nh, Hew Yum 

NLWI! New you can lick any sliding flour insuist- 
Lrag prr.alcfr. hc-w to make ENERGY CONSEAYING 
mHilalidn envering*. Easily. Quickly. IncxDdnsively. 
TREE iniu/maiien. Wilkes, 963H Laurel Cujit, Lake 
City, CA 3A252 

ELECTRICITY Saver, Up tfl-25%, Send 53,00 lor 
Plan*. Sandeiford. 6400 Andy Dnvr, RalBlgh, North 
Carolina 27010 

FUEL OIL EXTENDER! 20% Oil Burnei savJfigil 
Formula, inslrucllnh5. 52CO. Gourmet, 5133 fairtull, 
Ph'JadUphii., Pa. 19120, 

" NEW HEATPUMf PUBLICATION I IMPROVE EFFICIEN- 
CY, RELIABILITY. SAVE ENERGY 553' 53.BQ. Energy 
ClEarinihnuse, Box 173, Orlmir, N.Y. 12054 

' CEILING FAN OWNERS— ELIMINATE NEAT LOSS— 

New intulslor Pickegt IflslAli* Ih Mmulet witSniiit 
gjawiing irtu *rtic. EiicrbJ« fur Tai credit. 
Complete Instructions and fasteners, 30^ Fan 
524 95. 3G" f an 520.05. Add 54-50 shigjnnE, Ha COD. 
A isp Fits Wall Fans, sand Payment and Sure to- 
Grentive Plastic*. Inc., 47661 Liberty Of.. Utica. Mi 
46067 

ELECTING Wiler Heater g Operate 24 Hours Day, 
WASTE EhCRST, Control Operating Hems Wilh 
Tunetlax L conom i Ler. GUARANTIED JlO Month Elec- 
trical Savings nr Money He Funded, 529,96, Energy 
Donlral PraducLs, Box 10 302, YviLhta, Kansas 672 15 

FREE ini or mat ion. "Lite” Bulb and Energy Saver,. 
Carman l flier prise*. 20709 Sharkey. Mt. CFemenL, 
Michigan 45043 

BLOW DOWN YQUIt ELECTRIC METER. It'S- perfect- 
ly legal. Save money. Be patriotic, Details $5. 
Arnesco. Box 100PM, Van Nuys, CA 9 1406 

SAVE $10 MONTHLY On ynur electric water heaiar' 
Derail* i Nekcoi. Muntgooiery center, Vermont 6547k 

I as WATS TO SAVE ENERGY AND Do most 

yourseil, Money-back Guarantee a-nly 52.95. Gariand 
Gilts, 6233 Fallbrook, Garland, Texas 75043 

SAVE 65% BT THE ENERGY LOST THROUGH YOUR 
WJHD0W$! New Interior msutaled window shullers 
designed Itr he inSlalkd by you A! L; active wood 
with an expanded rigid roam r c r l- that save* Energy 
year-round, Tm tfl MA -SHUTTERS err adaptable to 
virtuaNy all windows and come complete with 
hinge* and hardware Easily I rimmed to custom- fit 
pur window with simple wood working looks, Cm 
o painted, papered or Finished In match your 
decor, seod .25 for Miustrsted brdchme twv 
energy, monay saving shutters to. WALLRltH INC.. 
2601-0 Mi**«iri, FI P?*o, Tx, 79903 

SAVE op lo 25% on Gas Heat. Detailed instruc- 
tions adjusts rum«R burner to use less Gas wilfi 
even healmg. Send Si.Uu tR-fundabEt oh se-asohS 
camparitoni Ip: ■ 'Energise Sox 4, Needham 

HeiEhts, MA 03194 



SOLAR & ALTERNATE ENERGY 



AMAZING Wood Healer-Automatic Forced Air— 
Heats Entire Hpme^-2 Models from 5249. OD— Write; 
Box 3. Rock ton, IHinc is BIG 72. 

Solar heATiwg CATALOG — 

SHOWS Full tine pF $qlai heeling components, 
including Sun 'Life 1 . 1 filavihfi anfl tubes. Drder all 
materials Irom one source, by mail. Send S2-QQ for 
catalog and price USE. Solar Compcnejitt Division, 
P D. Box J17, Manchester, NH 03105 

■0 1 STILL Ydur own Aloohot. How to meet Federal 
Regulation*. «,98 tp. Batten. Box lMf, Buies 
CfmV NC 27506 

FIGHT ENEREV CRISIS. Weed heat, solar fnergy. 
Book list, order form SI. nHefundobke.J Diicounfs! 
ENERGY BOOK 6, EUr 9G3. Olney, MD 2DB32 

CENTRAL wood Heal, Thermostat” Cflirtroll'HJ, Build 
il Yourself From Salvaged Parts. Perfect Far Mobile 
Homes. Comp Ida Plans and Instruct inns — $16.60. 
Van's, 53234 CR 35, Midfllebury, Miaflu AG5AG 

f I REPLACE H eat ExeAwigSr Plan*, 54.6D, Rusnak, 
Box 15. State College. PA 16SD1 



ADLAR IflRVCY OF YDUR HOME Fraa from ^ntarkkl 
With New Solarteck Guide. Solar Air CnllaCtor lest 
than 510D.OD. Send $2.00 icr handling costs. 
Solar h-t, Dept. PM, P.0. 0OA 140671. hash vi lie. TN 
37214, "Product* designed by 9«lar ftlHVtll'*, 

power vaur Aui«mobue wjin Home ontiiled aIcd- 
1141, Die* ei* eri Yec«iabi« On. -Free Detain.. Bex 302, 
H&rth Dayton Slatron, Daylnn, {Nile 4W&4 

"UfATCN StOFflga Tinkx-Uft Time Flbergtm— 100 
Gallon to BOdQ Gallon Capacity", wriia; floi 3. 
H nekton, lit. *1072- 

CAH lifts Energy S^seech nf July 15. by Eiecullva 
Order, marldalei a new Alternate Energy C-dAIIM *• 
non, The graaieii source or energy 1* the ever 
renewable, nonpoluling ETHANOL. Make and use il 
for L5{ per gariDh. jnfurmallwi 53 uu. complete 
jn*|rutliens 510.D0 CAREY, Box 4G4-B, Wort Jdiflon, 
Ufah. 34064 

WIND Generators. Wend Water Heaters. Informi- 
lien $2.00. Racket!, Gouldsbore, Pennsylvania 1B424 

SOLAR Heat — Hoi water and furnace — Reduce nit 
CdflAirmpfintt up to 95%. $19,95 for set of Blue- 
prints. Write: 1552 Wilt Stroet, Somhinuton, Conn. 
05469 ' _ 

steam ENBlNEi Hpneiteefl Power from wood and 

Water. Complete Engines hr Simple PLmi. Brochure 
S3.0D U.S. Refundable Steam Power Products, HR 2, 
KeOikOflong, MO 656S2 

S-GLAR FOOD DEHVDRATQH, Ho Electrrcity, Easy to 
Build. — Send I3.B5 for Plans. 1020 Cililoroia 
Avenue, Bakersheia, California 9330* 

SKYLIGHTS, solar Collators. HigtiAJl OuDlity, 
Wholesale Prrccs , . . SnYnGHTS, P.0, Dcx 2297a, 
Denver, Cnltnafla B0222 ' 

W0 D PBU BN I HG furnace, freglace, water heal a r 
combmatiM. Plans 56 50. P.O. Box 1, smiHiFieid, 
Mlab *4335 

TECHNICAL SECRETS' Build: Windmills, inverters. 
Water Power. Eleclrlc Gars. Woodstoves, Mare! 
Lindsey, Box IZ-IF. Braflley. IL 60915 

WIND ELECTRIC SYSTEMS. M01T Advancer*, coil 
effective Hesidenlial. commerciel. Dealerships. In- 
formation 52.-. international Energy Systems. 119 E. 
Luty St„ Florida city. FL 33034 

5YHERGETID, This Energy I* Unlimited, and the 
instrument who catch** H is relallvefy simple. 
Dorumenlation: $10, U.S. GilJes fust. Reg'd., GOK 
3422. Chtceutiml, Quebec Canada G7H SK3 

INEXPENSIVE 5GLAR HEATING System, Gomptela 
Design Plans foi Dc ■ it-Voui s« I Terr , Send $5 to: 
Alternaled Energy, Qua 1121, Manassa;, YA 22110 

SDLAJt Heat Gallector. Easily Bull* irom Materials 
found around Horne. Directions (2.00. MIP. 2GT3J 
West Ccmmenwealth. Fullerton, CA 92C33 

REDUCE HEATING COST WITH A SOLAR HEATER. 

Solar Heat is irde heatl This window unit r&qulrgs 
no powrr supply and sin be -built and installed in 
one evenmg. Operates m simple flrAlt principle. 
Materials cost less man $25. Send 59 95 for 
com pi e Cf llft-by-ttep instructions, drawings and 
materials list, S0LAR HEATERS, P 0. Box 1414G. 
Raleigh, NC 2fbLU 

HBT WATER from your w<md stave, etiy Instruct 
lions |].0G. Snoopy's, 63 Union, Bangor, Maine 
04401 

THE SOLAR PACES 

THE Directory to SoFar Savihgt and information 
fur Home and Industry 0uer ?0O0 EnlrieS: ManuflC- 
lurCcs uf Complete SysUvrs, Colleolurs, Components, 
Controls 1 Fiiunsme LlSlidgs of Information Sources. 
Publications, Government Agencies and Programs, 
Materials, Assoc lalirui*. CwnultAnlt, Archilocf* and 
Engineers. Ecr-C $2.95 + GO pAh to. Mertm Solar 
Tech. Rt. 3, Ber 160 PHI. Barrington Hills. Illlwli 

foots 

MARE Your own Gas for Space Healer: WlLtr 
Htater, etc. Plans ipr an Improved Methane 
Generator $15.00. Aller-Engerg EnCerp- r ires, 103 
Govt St., ifltlery, Msjpe 03903 



HOME HEATING FUEL SAVERS 



FANTASTIC H0ME FUEL SAVIhCS TO 3S%i For 

gas, -oil furnafces. Low cost, eaiiTy built devices, 
fail -Safe! Thousand* in uie. Thermair recovers 
chimnny h^a! te warm b^ifmant uf two r&pms. 
FLDEMASTER prevents heal toss up Chimney when 
burner is ofl cycle, t-2 Build Plans, $7.95 each; 
baih lor JL5. Energy Retearclv, P. 0. Bax £fiP, 
Changewater. H. J. 07BJ1. 



HOME CRAFTSMAN 



AD PE Making Made Easy wiin Simple Machine. 
Send 53 00 lor Inilruclidns to: 706 :6tti Ave. Ha.. 
Nampa, iflahc 63551 

CRADLE plans, lull sire, $5. Du Furniture plans, 
illustrated aflfri fig $1.00. Befirnflefl wilh first order. 
Williams. Fine Furniture Detigmir. P.O. Box 6626, 
Newport News, YA 2360B 

ONLY Your Gat Gan Use Electronic Dour. 5! rays. 
Rodents, cic. are Barred. Plans $<3.QD. A. Junes, Dux 
426. st. Lambert, Quebec J4R are 

CATALOG Ol 2O0 WODBIN TOY Pittnnw, lay 
making sun plies, books. 51 DO fflunflable. Love-Built 
Toys, Idi 5459 -HID, Tahoe City. Csliforhll 95730. 
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HOME CRAFTSMAN 

[Continued Inn pMIdlni pus) 



HOME BUILDING & 
REMODELING 



Bt ADMIRED] SET FREE PUBLISHED RECOGNITION 

Showing off your funaiwork, craft*. nqb&its r . , 
Frtr details, Ach-levCrs International. Ben 9D2-FM10, 
Tustin, California 926S(>. 

CATALOG FULL-SIZE FURNITURE PLANS — SI .00. 
RElunded With first ardfif. Tradition* l H Early 

American, over 1U! Furniture Qe signs. 14-25 
Sherman, fopf. CP-79, Evansfon-. Illinois 69201. 

300 MAIL ORDER SOURCES for woodworking 
Supplies, tool!. (Mttcrnj, Man) hard to frnd jpetlil- 
Ly iDurces. Only S3. DO. Lvn Built Toys-Klds, Tahoe 
City, CA #5730 

DDE House Pattern, Shepherd Size. Me he Frtm IWe 
Sheet* Plywood and 12 Foot 2x4. 52. iO P.O. Bex 
90123, £nt Point, Georgia 3D3*I 

WOODWORK! RS , , , New, novel toiflUHhiNaJ 
mleltMM lor chltdrHJi. For toil, send (£..00 to: Pet Box 
Hit, P.O. ton 1450!, Columput, Ohio 45214 

FREE HDHT Tool Cali leg. 1,000 It anil below 
WDletelt! inlemationai Cvr>o 53 hm*fp, D-* 4 , Do* P, 
Moeetaindaie, N.T. 12763 

TOT Plans. Easy, P roll table, l.sl 75{. Clulslpphtr 
Michaels, Pept. PM 10, 1640 Driftwood, Segum. TK 
7(155 



□HAWING PLANS lot SMI LOINS or REMODELING! 

Detailed Instructiont mith slmpliftrf Step-Oy-Slep 
Kit. Brooks. Publishing, Breaks. California #5606 

EARTH SHELTERED HOMES — Read Abort foe 
Benefits ^ Sturdy — Inexpensive — Energy Effi- 
cient — Detailed Booklet 52 95. Ecsco. Rt. 1, 
Bahmda. I IF! noli 6J-42B 

EARTH SHELTER EC HOMES. Energy efficient, low 
maintenance, blueprints available, details free! 
Underground Homes, P-0. BOX I346M, Porlimouth, 
Oh. 45662 

BUILD TOUR OWK STONE HOUSE! Gather racks 
Tttt. Need pickup, harm tools — no experience! 

,i rani e? rt 4 'HDU5E OF STONE” manual, $3. 
S'cneha jse, B659, Sweet. Idaho 63670. 



plastics 



CASTDLITE Pours like wiler. hardens like glass 
without beat. Crystal clear colon. Em bedding, coat- 
ing possibilities unlimited; for industry, laborato- 
ries, craft work, and alfls. Reproduce your me signs, 
with a variety of no id materia la. Profitable. illus- 
trated Manual Catalog $1-00. CASIO UtE, Dept. 
79L/PM, BOX !J9t, Woodilock, II, 6D09R 



100 JIG SAW PAUIRHS, Eull Sire Toys, Windmills, 
Letters, Birdhouses, Shelves, Animals, etc. 13.00 
ppd, HI clan, Hayei PaMerni, PM IQ#, 6 Willow, 
Woburn, Mi. 01801. 

STAINLESS Steal ind Bran Screws and Bolts. 
Small Qu*ii lilies.. Free Catalog. £l*ick, Depl 349, 
23D Woods Lane. Snm-erdalg, NJ. DBOBj 

CREATIVE bird fenders. 12 eamplrte plana, Only 
$?,M. RCH Enl*rprrt«, Bern 442. Warrenvllle, 
Illinois W5S5 

~^UHL uwn Furniture, Porch &wiu, Ton — 

LIE, PdB 3520 3M, Phoenix, Arizona $50$9 

PLANS lor REDWOOD RAT ID FIIRhITBRI - squirt 
and ratlengular picnic table!, chaise, Chair, and 
(KOtsiorul lab It - 1 4, CM. G. Lambert, Bos 701. 
hrwnan, Georgia 3D264 

CHOICE APPAL AC HfAN HARDWOOD'S; Cherry. Oak. 
Maples Special Sires; Standard Packages; Prompt 
SJilidfflenli Free Information; WeldfiflfS, 4379PM 

MUth^ Shore. Erie, PA. ifiill ' 

MASTER PAINTER REVEALS INEXPENSIVE Easy One 
5-iuP, No Mess Spray Method lor Removal of Ceiling 
Slain*, Send p.DO and Stamped, 5tlfisddre«ed 
Envelope to- Ceorden. 424 Anderson Avr., Winnipeg. 
Manitoba, Canada N2W LED 

SECRETS oi Making Beautiful Redwood and Buck- 
eye Clocks. $4.09 tO: Ray necsa. Box 2103. Salmon. 
ID B3* » 

SAVE . Repair ycur own T.v, Easy inilrualion*, 
53 9b. T.V. Repair, 1256 Country Acres. Wichita. 
Kama* 67212 _ 

PATTERNS - IBS? Trolley wood craft replica, Iws, 
etc. cal a log 2bc. cnmii&st, box 324C, wayna, ru. 
0?a7D 



WOODWORKERS! (13.00 dourly, CmlmellflB AT- 
TRACTIVE Lawn furniture, DRAWINGS, Marketing 
ImtruellGfls $3.04. Mayer, 335 Taylor. Granby. Mali 
oiajj, 

BUNK Bed Frames You Build. Com pi dr Plan* 
B W, Finn, P,0. to* 1 46, American fork, Utah 
B4M3 

WORLD'S LARGEST CATALOG T Three pounds, 832 
Rages. Every Tool, Supply, Machine, Imaginable 
lb DO. Refundable. McWpilfgan. PM: 075, kihitm, 
City, H. Y, 1379Q 

101 PATTERNS, Gifts, Novell! a a. Ac lion Windmills, 
plus “ Make Money Jig Sawing"' Only *3. (1(1 Prepaid 
tit. Clavi, Maslereraft 145M, P.O. Box b3 1. Park 
Hidgt, 111, B4D6H 

WOOD FINISHING IS EAST AS 1-2-3 with |bt 
romous Sealacell process acclaimed by entts. 
men lor over bO years! Send lor free facts booklet 
and catalog or wood finishing supplier General 
Finishes, Bex I4363P. Milwaukee, Wl 63214 

fWS FAMOUS MASTER 5HQf GUIDE, Unt of ih« 
moil important tools you'll ever own! Lays pul 
uveryKinig you rtflad to know about niila, straws, 
tolls, drills, adAfinirni lumbar, masonry, plumb irsjj 
and cttttrlcil work. 24 stand-up, hang-up wipc- 
ilnn limmslrd pint, 56 Charts plus a built-in 
ruitr, proirKtbr and cc-npais, Solid Vnlur at J4 95 
+ 5QC lp cover poltage -t handling PM MiiUl 
Shop Guide, Ueist. HE Bex 1414, Radio Giry f.la 
New r«k, N.V. IDDli 

WDDD — lumper Slabs and Bam wood for" 
Finished, unfinished Clocks, Tables, -nlc, B«x 425, 
Alpine, AZ 65920 



CONSTRUCTION PLANS, 
BLUEPRINTS 



MOT TUN PLAN1 $3 SO— Kith pa trick. 9346 
Monogram. Sepulveda, Cali for nip 91343. 



LOG CABINS & "A" FRAMES 



BUILD- It-Voiirsalf Log Cabin, 20' i 44 J under 
41000.00. Compieic Manual JID. Saflslaclirwi Guaran- 
teed. Mill Lake, Alexunfna Bay. N'Y 0607 

S?4 POPULAR MECHANICS 



AIR CONDITIONING 



REPAIR Ycur pwd Window Units I Old Pro's t«ll- 
hr-w fis.ii Manual rftEvEwin outrageous rip-offs' 
DetailC; Ranay, i 19 14-0 Z5lh, Alta Luma, Texas 
775 tD 



DO IT YOURSELF 



FIND VOUPt OWN RDDTlr $tart« Kit, Complete 
Form*, irulrutlians, $5 .DC, Family. Box 27250-A, 
Escondido, CA 92027 

telephone j - Free Discevnl Calaiog, Arccve, Bw 
4ADM. Bay supr a, NT U TQt 

ENERGY $avlng runs, Water wnaelx, Wlndmilii, 
Electric Cars, Hom-n fewer flanis, Free info., plans 
lilt. Good min AHMilLlt, 4 Barryvlltfr Pike, Summit 
Poinl. WV 25446. 

L-OMPLETEiy NEW PICTURE FRAME GUMP Auto- 
matrEslly fiauarea and Clam pi ill Four Cornsri at 
Cnee Ely Tightening One Wing Nat. PreciilHt Made. 
Simple Adpuifmtm. satutKinyn Gunantuad. us-95 
posipsid. Lambert Desips, 2090 Great Highway, San 
Francilcg, Cillfprnla H)U 

FREE BOOK LIT On haw >du yPurxalf can make 
your 0i4 pr Anlipue Clock Run Ague Lika New. 
EXPONENT, First, Laverae. GA 51754 



COLD AND SILVER Verifying Technique s, Sure. 
Simple, Proven. MclhbdS. $6.95. Ahima HcuSe, 14-45 
jicAfon Are,, Long liland Grly, Now Tmk HlOL 



iLICTHdPUOINS. Complete amateui'a Uxlb^ok. 

Ail ‘nft.ii? Eleclroplale metallrc/ncnmatsilic itenu 
$9.95. Detill* trie. Tropic, 0 g* 95-Pi PUffi flay, Ha, 
32%b. 



SECRETS OF THE 2M MPC CARBURETOR! rarei'l 

Drjwrngi and InitrudrOhs $10.23 — Money Back 
Guarantee. Ratdrunner Pubh cal nine, R.iymtind villa, 
Texas 7S56D 



FREEH "Hew \o Make Lasy Meaey Repairing tlec- 
irac Hand Tools" — AlllOOl, FOB 2Q6M, SCCtTtbluU, 
HE 69361 



CUSTOM BUILT FURNITURE — Hardwood Itema, 
ftw Eslmiale send Specs, Infprmition. Ron'f Wzkh 
P roducts, RU irl, Grove City, Pennsylvania 1 fill 7 

UNIQUE - Campers Dream Chslr-folds Flat-Full 
Back Panel. Enhance* all Camping. Cuaranleed- 
f lanl. for Oeliill Write- Rase Garden, Boa 55PM, 
filutMon, Indiana 4*714 

WINE GLASS RACK and overhead light. Very 
impressive easy, Plans , , . $2,50, McGuire, Dapt. 
4-2, 306 Prut Run. Dayleslawn, PA 16901 

TELEPHONES UNLIMITED, EQUIPMENT, 1UPPLIU. 
ALL TYPES. SECULAR, KEYED, MODULAR. FREE CATA- 
LOG. Call firm Toll Fra* — |B0Gl S24-7I89 In Cali- 
fornia flOOl 652-7777 Alnska-Hawaii iFLDUj $24-7515 
Ask fpr Operator 734 

BUILD Wafer Dish Her lor It 5. lf/gll, tb OHf* 
ale. Flans $4, Rex 435, Spokane, Washington 99210 

UPHOLSTER I NC SUPPLIES, Tails, Cana, Instrue. 
flan Hooks, Free Caljlag. Jim Dandy Salsl, Dpi 
30-377, Cincinnati. OIiid 4623d 

WQQQ5T0VE rnavonry chimney mstruelicms. plant, 
material* Nil |3 00. Dapak, Cold Raid, Wappincnri 
Fella, New York 33M4 



COMPRESS Laaves, trash, ate,, in|« logs, Build far 
S?5. Plans S4 firewood, P.O. Boa 435, Sfldkana, 
Wjsfilngtan 99214 

CHECKIT TOvRSELF KHU save- Haw la eliminate 
4D Ln W percent major app Inner service ca«S, free 
Details CNbkit RM l box 1237, Marshall, TA 76670 

UNIQUE PI BATE'S CHEST. Old world de^ivu 23 Va" 
* 12 VL-" a 121k", Plans $2,50. H*rlb Country Kits, 
Ho* LD5. Koscmounf. MN 65046. 

CHRISTMAS LITIS - Tired aF 'winding tiles 

around treti — Send - ' ' 

change yr-ur strings. p.O 
lark L3I49 



. 1 ; 



2. 'Si for instruction; lo 
fU 324. Seneca Falls, New 



are You Coma A Mator Pro Kf In Tour Basement r 
Far Fun? Fur Prom? Shire Tour IipeMence* With 
Other People Doing Hie Im Thing. WriTei Dax 16, 
Brown iv 1 1 la Vefmnnt 0603 7 



HEATED CDMHDOE (CAT far cold, marmnss. Bull-dr 
Ibg ir.itruetioni U.W, Gampleta kit $12.00. Seafeo, 
Sax 174. Bryson, Texas 7fi027 

TURN your own bathtub Into revitalizing BPA. Easy 
instructions. $2.00, Living Smart. Son 132M. South 
Laguna, CA 02677 



CBN CRETE Sidewalks, Patios, Driveways. Compr-ete 
In strut! Inns, JiJ5. KK Di versified, tox 94. Sugar 
Land. Texas 77+74 

PROJECTION TV — Brilliant results under 125 — 
Hi 14 (19.95 — Ff44 Informally: MarllfF Epee la If I es, 
Box 11056(9, Cincinnati. Ohio 45211 

"HD I* TO Buy, iHgf ALL, MAINTAIN TOUR OHM 
TELEPHDHE IRiriPMiHT". Back by Telephone 

ExpErts. $4,00 Postpaid, save Many founts! Abner 
Press, Oeol. PI, 4105 Marietta, fllnghamton, N.T. 
13W3. 



PftGJECTlDH TV , . , Convert ycur TV to project 7 
fool preture.. Result* fdail to $7,500 projaetflr.. 
Total cost Less than $20.00.. RUNS k LENS 
$16.00.. 1 1 Jut lea led mlarmatieii FREE. Mgcwwttu, 
WllhinglPU Crossing, Pennsylvania 14977 

SPARKLING Clean Eye Glasses, Binocular, Cam Era, 
Scope Lens. With Superb formula. Lest than one 
cent an nance. Detail* ■ Send 1100 Sparkle, P.0,, 
Box 6SZ, Weils Bridge, NT. 13459, 



TRANSFORMERS — Rewind Tfiem for arty Vonage. 
Manual show* haw, Ei*y! S3, DO Guaranteed. HarFlt, 
BOX 4»5A, Great Hack, New York 11P22 



LEARN CUSS ETCH) NR! Use the new, eny 
ARMOUR ETCH 1 “ Glass. Etching tours*! fompletely 
illustrated including supplies, plus 25 Fitlirns! Only 

t io.35 PaiEpaid! Armtur PrcdweU, PM2 Hill Strut, 
lidljnd Park. NJ 07437 

SAVE MOHCT, WORRT. Termite Detection. Trail- 
tnenl Game. LI V(ir Pnxfi«lpp*l, Free Mtallll 
P.O. Box 964, Huntsville. Ttxaa 77340 

IUILD Wood Burning STOVE, 4c rap Stiff undtr 
$125.00, Blueprints, laitruEUam, $5.05, 
Da-Jt-Taurseil Jtav*. 55 Herbert. East an, 
Pennsylvania 1S042 



REPRODUCTION MOLDS 



J3W WEEKLY Spare Time. Cone rile Bench Mold, 
WriH: Guy Mac Co.. P.O. Bax 10261, Narfalk, VA 
23513 



HUtlEA, fiber t Iasi Mpldl Ifv Druamtatil Cafl~ 
crrlf (Rlradathi, Planter*, etc.J, Over 000 to Choeie 
From Fret inlarmjllan, SUE. PlyCTdle Maid, tfk 
Rapids, Ml 49620 



ARTS A CRAFTS 



MAKE Figurine*, Plaque*, candles, lawn orita* 

rnsnu, Mold*, piastercran wu, liquid rubber. 

Sample and calalogue 25?, Woulfy Company, tor 20, 
Paarii, llllnoti 6I»0. 

'■GETTING Sianad in siained Glasa" 50?' 
Whlttemqre, ElGi 2D66V, Hanover, Man, 02339, 

LlflUID LATEX ParabiJ, 7D6 -G compound! lor 
miking rubber mold. Toughest, finest quaitty. 
Iniirvctiph*. Money-Dick guariniat. foitpaidl $5.00 
quart, $15.7q gallon, lestwprth Litoralarle*. Irje-, 
401 5, Main SI., Columbia Cltjf, IN 46725. 

BRONZE, Capper. Uye Chemically (PatlnlieJ, TeHeJ 
Fnrmulat Itr 21 Hues. $2.00. Trinity, RFC $«£, 
GaiiDETi, CA B55ZB 

5TAINEO CLASS Cstalag-P. Tools. Supplies, toakt, 
send 5QC. Say let* rail*, Main Street. Nyack, N.Y. 
10960. 

UNBILIEYAILE RESULTS in 30 0*7*1 Recent « 
Handwriting Expert, Easy to follow program. s« n d 
$4.rt to: JAT KAT LIMITED. BOX C92, Monrovia. 

Call for hi f 91U I6 



FIGURINES, Ready tv calor New Railroad Subject a. 
Send tor Brochure. Doretfl Studio, 170 N, Lombard 
Avr , Dfpt- P, Oak Park, III. 60302 

DRILL Holt* In Gitat, Inexpenaiva, Eaiy. J nil ruc- 
tions, $2. Marti n r Bw 50161, Pile Alto, Calif, 94303 



CARTOON I NQ t COMMERCIAL ARTS 
& SIGN RAtNTENO 



3* LI (SON cartooning epuraa, Gartopnlil't MagA- 
nre, both $3.04, Hu l man, Boa. 9D36J, Lincoln, 
Nebr. 66503, 

MODERN CJilOonmg faugnt by m*JI, WrH* 1(X trie 
brachure, Cartaanenma— flai 2 63-1) fireafard, 
Gann. 06405. 

CARICATURES from Ptiatoi. Lriy, Inn, prolitibla, 

M riled Secrell , $3. Rnyca, Box 7M2. St. Paul, 
19, 

sigh Painting— Eaiy mathod. Free catalogue. 
Kiurmann Company, CanfertoiMn, Mliiaurl SS023 



CAKICAIURIHR, CAHTDOHIHS! Earn money nowt 
Six dihcrenf pralaiiianei llluitrated hurruofl-on 
Ufok* 13- h. Ham*, BOX, 1567, Portland, Oregon 
6 7207 

MODELS- — CARS — SHIPS — - 
TRAINS PLANES ETC. 



RADIO CONTROL! Airplanes, Bam, HtUeopHra, 
Supple*, filg Discount Catalog n 00 Refundablt, 
MMfiler* Supply, Bm 7115, MonlgarUery, AL 3*107 

IpMeiiwaX inn M il mhI 



MO DELS CARS — $H IP S 

TRAINS PLANES ETC* 

(Ceatlnued trim preceding put} 



MODEL AIRPLANES — Hug* Catalog. (? 00. Sig 
Manufacturing Ct. , Inc-, Montezuma. I A &0t 71 

kit$j ship 1 n ■ Homes. Ship Model* (Pint). Id 
1 14- Catalog .iQC- StilDyird, Bo* 171 M, Sm Lorenzo, 
CA 94SM 

Shi? MODEL Hilt, Print, Sittings from our own 
Wmfcsriuu. li i£ Illustrated Catalog' ll.au aiuelaokcl 
Slupirallers, 54V Water Strep I, South Norwalk, CT 
06H4 

BUILD mu Scum -Quali ty *hip mMffrl*, aim model*, 
dollhouie room settings. 1 90D Monel Guta log 
feature* complete kit*, litllbgl. plans, ODftitruetion 
lulu nan, ltnli, ■“How-To" book*. 8ft paces. Only 
$1.00. lame* anil &■ Comjwny, dept, PM, Route 
1M . Dtflftsm, MA 02026. 

LIVE lieem engine hits. Marine, stationary, Wilk> 
llte deem. Bailers. fitting*. FaSdlnatjlig mwfeler ‘1 
nobby. Catalog {2.00. HPK. CfifltUCN H, Timken 
“H", Ne w York 14710 ^ 

CIVIL WAR Model CANNON plan* Catalog free. 
Wm. Crete, PM 10. lea $02, Shalimar, Fla 31S79 



KITES, GAMES, PUZZLES, 
NOVELTIES 



INTllJCUlhC BOARD UHL derived Ijom eMU, 
easily cenitiuOted, complete plans I oil rue t idnl, 

1 .3- OD. ft K Entarprl*ci„ Box 149. Greens! urg, 
ndlana 47240 



MAGIC TRICKS, JOKES, 
VENTRILOQUISM 



PROFESSIONAL Magic! Huge catalog, 0*4 r l.ODD 
tricks- and book*. 17.50, Hank L« J * Magic Factory, 
Dapl. PM 10, 74 Lincoln Street, Boston , tfailaehu- 
Ittll 02111 

Hew Different Cat* log} $1.00 (Refundable). CafWf, 
.153 M Last Sixth, Rosalie, New Jersey 0720$ 

FREE! World's Leading Novelty Cl til OR. 1609 
Iches, Tricks, Science. Sports, Hobbies,. 
Jahnuw-Smah, C IO, Ml. Clemens, Mien. 41,0*3 

¥IHTRiLMUISI#/Pun|*ta1 Catalog 31.00 (Refund- 
able). M$her. Boa 420PM. Liltlelon, Colorado KHfrD, 

rABtlLDUS MAGIC Catalog SOC. Same day service, 
no subslitu1.es. Febulaui Mafiit, 3319 E. Gntrleston, 
Let YiRai, Nevada B9IQ4 

‘ UHTRILOaUUM LMdwif Dttehle .30c, Hart! 
College of Ventriloquism, Bex: 556, Beaufort, S C. 
39902 



HOBBIES & COLLECTIONS 



RAILROAD Bulfs Free LUflrituie PM ted Railroad 
Spiked. H* Nffl4 it, Bo* ]*s. Cetzville, NT 14068 

-OLD Time Miniature Soldier Molds, Fred Catalog. 
Castings, 4$ Turnbull, Highland Purls, Illinois 60435 

COLLECT Military Mada!*, UsTEOt. Vernon, Box 
::d ■■ PM. Baldwin. N.r. 1)530. 

MINIATURE Dollhouse*. Send LEASE tCh FREE 
BOOKLIST, Box 1206, Marshalltown, low* 50t5B 

HOTTEST New Collectible— Aire "Cemsl Details 
230, Taylor'*, U3PM Martin, Indian Harbor death, 
FL 32937 

I EH can cYliectari Boom, Mijanna. Frt* 

Brochure. MaverkJ, Buckner, Misso-uri $401$ 



AQUARIUM SUPPLIES 



BUILD TOUR OWN COFFEE-TABLE tQUAIIIUM. 

Photocopy Qt article as It appeared in PM available 
Ipr (1.50. Send Order! 10: Popular Mechanics, 
Dept. HE, BOX 1014, Radio CJty SU. P New York. 
N-Y. IWlD 



FOSSILS 

F01S1L SHARKS TEETH 15,000.000 year* odd! 
Three beautifully Pteiervtd Specimens $7.00. Sup- 
ply Limited. Sal IHacl ion Guaranteed. ovmerdonk, 
Dept. PM! 09, 9427 Stenton Avenue, Philadelphia, 

PA 191 IS 



DECALS, EMBLEMS* PATCHES 

WWil Patch ei— Army, A.F ETO Pacific, other*. 
U*t 5 DC, Kentnnc Pa tehee. Her 2726. Philadelphia, 
Pa, 19120 



ANTIQUES, RELICS, INDIAN 
GOODS & CURIOS 

JhftflN feilci.' ilif 25( Arrowhead! (5.00 Dozen. 
Folsom (10.00 catti. C, Seerlal, Deerfield. Missouri 
M74J 

lYdNl Arrowheads twenty (6.50. obsidian spears 
(5 Inch} $6.59, free list. Esberri, PM 1404 S-b, Glen- 
date. slow Fads, South Dak^u &7L05 



STAMP COLLECTING 



W0W! 110 All Different Germany 1 Dt - CammemDra- 
tivEt, Airmails, High Verws, Big Cptaios:, bargain 
Ititi. Alio, fine itempi from aur approval service, 
buy any or none, return promjitty, pleaia. 
Jam ait-awn (tamp. Dept, A 109PM. Jamestown, NT 
14701 



2, 000,1000 Stampi— 130 Countries — 2t Each. 

Beldirn, Brut 414#, Dheirbnrn 4A12G 

U.S. H difterent commsmuritlves 2SCI Approvals. 
Cordon Davison, CwtoocedA, New Himpinire 03229 

PENNY! Approvals! Regerdltu cvtetoiu*! Kioster, 
4164 52nd St., sen Diego, Cam. # 7105 . 

FREE Surprise celiac lion sent with ippruvilr. 
Could, 1704 Union, (>n FrinciitD 941 73 l 

I DPS-! IpD Popyrsr Poland SLamjiS (all diflorentl 
only 33$. MysUc, D«pl. PS I, Cjrmlen. New YOfh 
IJjlfl. 

BREATHTAKING BeaullfuL SO OHftnlnt mlot Mona- 
00 pictorials cemmemoTiliYBE only $1.50 with mini 
complete set appravdli. Pagoda, BOL J37P, Sideey. 
Okie 45365 , 

FREE: 32 Page United States and Ueited Nations 
price Lilt, Sheiron, BSE $1C$47C, North Miami, 
Florida S31 $1. ^ 

U.S, 6arj>ln - 1(10 dH if trout comntemoratrves, 
31.00, wilh beau Mu I Moriowide approvals. Stamp 
Center, Bos 37, Kcnnabunk, Maine D4D43 

SPECIAL: 5D US t Foreign Slampi 13$. Ellis 
Hcndru (P.M,), 1041 Erin, Homton, TX. 77000 

FREE U.S, (1,00 Stamp. OEder issues, OnmmEmori- 
lives, Airmail, Virgin Island!, Others - Cal a log Value 
uvtr SS.OO. U.S. Bargain Price List. AM Ffeel Send 
10c for Malllni. Empire stamp, fornetn, Ontario 
M4W 2M2 

FIFTY Free (tamps wrtir Approvals. JbD Stamps, 
Box 747, Melbourne Beach, FL $7951 

JAPANESE Mini Sport Sett. (1.04. Japanese 
Approves. Snedce, wsiflrtjck, NJ $?4&3 

NUDES; 50 different tl. Ace, Jamesburg, NJ 
Otfljl. FREE WORLD CAfAlOt. 

100 rnfFtRENt Fascmaling Turkey Siamp! Only 
25C. (Adults Only.) Cdliath, Y-|, (juthlehem, New 
Hamptnira 03574. 

1,800 DIFFERENT WOULD '(3.00. Including Special 
Selection ol Colorful, fascinating Stamp* Irartt Wild, 
Myatnripus Mongolia . Approvals. Cuuge, fi&r BSMF, 
EliiAbeUiton, ItnntSMf 37643 

SO YEARS Old filteen ditlerent United SlatH, 
over filty yenri Old— 25( With, approval). Jiuon, Box 
C 1 l-P, New Rochelle, New York 1DBC4. 

FREE Worldwide packet, fenny approvals, frocllch,, 
0pi 412-A, Morlpn Grave, 111, 60453. 

90 DIFFERENT U.S. Slampi. Includet~l943 ' Flag 
Stamp d! Ottupied Nations. CnlY 7 he Apprevpls 
inti-uded. vifiiietl company, Boa 33$ M, tpriiiflwn 
Height), N.Y, 10390- 

FREE - - 4$ page si amp ralalOjj; pint, monthly 
stump nffert by mbil. Includes material for bngm- 
ners and advanced cnlkcters, No apprevais win be 
tent. H,E. Harris Co., Hok ODMJ28. Boston, MA 
Q2\U 

ARCHITECTURE — ENDANGERED FLOWERS — 
SEEING EYE & 0 G( — Newest U.S. Commemorative 
Stam>L on Loudly, CacilBted, crucial Finl Day 
covert — 7Qe each or all 3 lor (2. DO. K.M. WALSH, 
Box 308H. TUCKAHO, NT t0707 

colorful! so Old and Recant u.s. commemora- 

livei — 5Dt, Worldwide Approvals. Lae"i, Empire 
State plaza. Sox 2103, Albany. NY 1222D 

9fH World Wide Stamp* single* and tats only 
$1 .00. Approvals, Included. Sava - 5% off Pll orders. 
R.G. Sties. Dept. M. p.O. Box 10&U, Jamaica, nt 
11431 

PLATE RLKltt, S.x Piflarenl * C Only (I.OQ. FREE 
WHQlESALE PRICELIST. AMPBGfl, Bdr 26G66P. 51. 
Louis, MiiSoufi 63)36 _J V 

09 DIFFERENT OJd U.S. between LR6) and 1939 - 
(1,00. Id Roush, 423 Shepard, MantPield. Ohio 

44M7,_ _ 

500 DIFFERENT Stamp*. $2.04. Smith, 5DBA 
Brook*, College Station, Texas 77(44. 

“WHOUSAiE" U.S. ■ Foreign PmcbIIlI and petaiog 
fra a! Everything Guaranteed. Schneider. Box 1240, 
Grand Rapid*. Michigan 495DI 

1M BRITISH EMPIRE 10$, Approval*. Cibiou, BbX 
34A. Lanidbwrio. PA 19050. 

SINGLE STAMPS 2c and up Mounted in book*. 
TRUST STAMP COMPANY, P.0, Box 100ft, Jamaica, 
hew York 11436. 

1* DIFFERENT U.S. Afnul'l itampi worth OWf 
$1,00 Only lot. (Adulft Only.) Limit One Set. 
Wonderful Lists included. Littleton Stampi. AH-1, 
Liftieton. New Hampshire 0356!, 

free; eig Bargain Catalog - Hew Edition Hating 
thousands et bargain* Including U.S. & B .fa A 
ilampi, pack els. albums, aedessorie* and tuppliei. 
Also fine Damps from our aopnwai lervice, buy any 
or none return promplly, please. Jamestown Stamp, 
Dept. ElDflPM, Jameilnwn, NY 14701 



FREE Packet of Si imp*. Poize. 4110 ft. 104th it., 
Mltivauket. Wl 53222 

[14, WILDLIFE STAMPS' Fur ieal, Cerdmar, Brown 
PthCirt, Bighorn Sharp. Comp let# til 10CI U.S. 
sump catalog who album.*, supplies,. eargeiA*. 
Marlon Stampi (C9). 7114 Helmeil, Chkcigq. IL 
60&34 

IDO DHfaraivt U.S. 1QD approval*, aridlay, Box 
MSP, Midlothian. VA 23113 

GREAT MIXTURE of 100 Worldwide Stamp* with 
Approval*. Sind 500. Tryiil Company. Bn* 443. 
iaegeriown, P* 16433 



AN UNUSUAL U.S, Aoprovat servlet. Sherman, Box 
133334. fthllaclelphl*. Pa mil. 

OLD US sump* on Apprevfil. ChtFltr. But 154I4C, 
ftJiiladelphla, M »14t 

GET I mo Spaee— Iff Fir Out! 50 Dlrterent Space 
Stamp*' — 10(1, Approval*. Girling. Bex 1400, 
Homeateed, Fit-nda 33050. 

25 different unused Mainland China 75c with 
Approvals, LUy r S Stamp*, 2931 7i Mpnlfor Ave„ 
CnicjRC, III. 6DG34. 

EXCITING BARGAIN! 210 Worldwldt, including 
ungvijai IS 1 LEC* Horn trOllO lu-rJwaf land*. Aft ODW, 
Dnly 23C, Beautiful approval 5 enclosed. Jackson 
Palmou^f, P.O. Boh 1350, Pleatanton. Ct S 45 &&. 

U.S. MINT $ptckil*l Flaw Set complete (2.DD; 1936 
Army Navy CDfnpl 4 t« (2.00. Fret Lilt. Biook*. 7 lib l 
Avenue "U -h , BnooRfjn, Fl.T. 11229 

penny apprdvala. Regard 1**1 calalegaa. 
Zamora, 1 Mftndef Llclaga, San Sebpstiin, Puerto 
HrCo DQ755 

FREE -'MONET SAYING" U.S. Price Hit, Scotcp, 
X44SS.PM10, mHlywwd, Florida 30023 

WILL ROGERS -- Qfymplc Camai - Vielnam Veter- 
an s newest United (Tale* CommemoJUJye* OH lovely, 
cacheted Flnt Day Cover*, ?DC each or all three 
(2. DO. K.M. Walth, Do* 30BJ. Tuckfchoa. N.Y. 107Q7 

945 Qitiertnl stamp* (1.04. Nvw lisun Approv- 
als. Kloimike, Harrlsbuff, H 62946 

U,S, — The me nt Jubilee airmail ' 1 i*ue (Scott 
#C3S) in mint condrUen is your* for only 5c with 
your reeiifll lor our personalized approvals, 
Celonie, Bo* One, GuUdeHinfl, NT 12(1*4 

"USA President Carter'- visits So, Korea Commam- 
or alive - Free I Approvals. Wilham Deem*, 226 Rice, 
Haven *w44d, We*l Virginia 201H 

sroANTic stamp coiieciion with ttundrrti of 
axel ting stamps mth a tola I catalogue value of 
(2,5453 m) far only $195.40. 92% discount on |he 
catalagus oner. Normal price about (l .OOO.OO, Sand 
payment 01 $195 an® order no. loiifi mm, and we 
will unclose irta el charge 100 different 5/S which 
usually ar» n c Id at (105. Mcr-ny back-guarantee If 
not satisfied. JnfCrnaliDnal Slamp Jdve*tmant Co.. 
UK. 9604 HJOfrlng, 

90 ARGENTINA — Different. 10t. Appfdvala, 
Gobastamp*. Boa 690, (tee, Maine 04073, 

FREE World Wide Stamps. With Aaprovafi. 
Ghapmenl, Box 4B7W, Galesburg, Michigan 49030 

120 COLORFUL WORLDWIDE COLLECT ION includ- 
ing space, Sports, Ship* - only 25c with approval 1 . 
Kamusal, Bat 30?M, «eJlb Greece, NT 1451:5- 

9D U.S. Jb(, With Approvers, happy, Qpy 124, 
Springvile, ME 04010- 

EAST GERMANY! F.va setl 23C. Apprevsls, 
Milahigh, 3445 Quitman, Ehahvfrr, Cplpndp 8£l2l2 

3d SPORTS PICTORIALS 33d- Approval*. Arbour. 
3727M DOwncydale, Ra n d a I IttoVrd , ME) 21133. 

(TEEL STAMPS, Multicolored pilntingi printed an 
steel fcnl. Mini let frem Bhutan. 25£. Tepkll 
-ipprsv.Hs LeBlanc, Bci 1I0-P5, Glen Cove. New 
York 11542 

50C RRIHEI You 1DD J»let<kCla) plus wnrldwida 
appr-ovai*. Choc. Shaw* stamp-*, ei u * 277, ocaan 
Park. Maine 04061. J 

LiQUIDAriNO Tremendou* Stamp Accumulation, 
Bargain LI Ms Free. AletalO, Maynard, MA 41754 

REASONABLE Priced United State* ar Foreign 
stamps an appr-aval. ELBERT RHOADES, ?L7 9fh St 
N orth WllNatbora. N.C. 2B659 

I MAIL L5 DIRir4flt Mkhy HatoTfeli AbbnwaIi 
lDp, lUffiCO, p.O, Box 33AM, Flusning, N.Y. 11367 

FREE Bicentennial Souvenir Sneel Worth. Over 
(2.00 with )OQ Diner unt worldwide— 25p with 
Approval*. Tarneel PhilaiellCi, Siler CitY. North 
Carolina 2J344 

FREE Congo Bird* Set, Request AOprOvafi. 
Alpaughcp, Bax 225, Mgtibridga. N.J. 06829 

ISRAEL 15 Different )0c Approval*. Sam Obamn, 
Bpy 6B6, Oftiny Beach, Florida JM44 

RUSSIA Navel set 259 With Approveli, Locke, 
Route 5A. ftaragould, Arkanaa* 72450 

II U.S, Cammamaritivas, 0 Trl|Jig|«, Baruln 
Llfl* 759 . Hadley, Box 2669, S»n FrinclKO, 94126 

(3.00 Valua, lad (HHerenl Ur iter? Slate* Com mem- 
oratkvei () 00: 0ry«Ki, no* 4123, Toledo, Ohio 
43605 

FREE Cal j log; 3.DDD dlffereot' Packet il Uller7 
1016 Ms? 1 san, Mishawaka, Indiana 46544 



COENS, TOKENS, CURRENCY 



3 OLD Liberty Heed Nickel* Only (l.OD. listed 
before L9L3. Limit I Set. (Adult* Only.] Plus price 
ntt*. Littleton Cain*, HL-1, Liltlel-Oh, New 
Hamplhir-a D356I. 



I OLD crisp UNCIRCULATED diKorent 11 0(1 
SILVER C LIT FFI CATES plus price Nit poilpaltf 

S 14.95. Growth Invexlmenl. Superior Currency, Box 
97, Superior, Wi Icon sin 54860 

ftAftfAWEIGHT. Ktw Silver DoHar. $4,« + Ml 
ft 1 Hi Wllion, 2840 capital SL Apt. 46C, Savannah, 
GA 31404 



(Ceotlnaed an ml page) 

OCTOBER isrs 375 




COINS, TOKENS, CURRENCY 

{Eahtiiued ffM praeaMleg jugal 



it owe KONt DOLLAR only 10f. UlKlfCJllltd 
cypfijnitkfl pul Hr. Limit 0n«. [Adults PnFy.j Plus 
ptice Mils, LHtlelon Coin*, KH-l, Utlleton. haw 
Hampshire 03561, 

GQLD PLATED Lincoln— $1.00 Including detailed 
coin cal a log. Coirt-EkHninium, 1143 Broadway, 
Harriett, New Torn 11557 



CAMERAS A EQUIPMENT 



Ml ROM 3W1HM - frUMM LEHIE for Sait. $450, 
Howard Dm, Bor 117 W, Collar. M 9970* 

FHEE BARGAIN BOOK PhatfoP r jpbi c. Headquarter* 
II MCE 1849 ■ CENTRAL CAMERA CO. Of pi. 310?. 
230 So. Wabash Art.. Chicago. IL 60604 



COLOR SLIDES 



TRAVEL Color-Slides Worldwide Catalog 50C. 
WnNdwidt, 742 7tf Wtthbum. Minneapolis, Minnesota 
554IJ 



PHOTOS & PHOTO SUPPLIES 



DARKROOM SIMM WITH A BUILT-IN PRINT WISHER, 
Make It Yourself, it’s Ehj! For 75< you can buy a 
Photocopy ol HU Article as it appeared in PM. Send 
Older* Tot Popular MecfienlGB, Be pi. HE. Dos 1014, 
Radio City Sts., New York. NY 10019 



BOOKBINDING 



BEHIND TOUR DAMAGED BOOKS. With a few 
com moo tools and a homemade book press {plan 
intruded) you’ll be able to handle anything I ram a 
lorn hinge to a complete retMndint. wiotpc<ip.y of 
article as IE appeared in P.M. available lor 11,75. 
send orders t0; Popular Mechanics, Or pi. HE, Box 
inn. Radio City SI a.. New York. N.Y, |JMH 



BOOKS & PUBLICATIONS 



fREE Lilt wer 306 book* — Self improvement. 
Pyramid Sales, 1297 PM Maple Hill Pd., Castlelcn, 
New York 12013 

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS, 3,000 
til lei. ail subjects! free calalof; Ham. lien. 9B-51 

Clapboard, b.n-.burv, CT 0*810 

PUBLISH Your Book! loin out successful authors. 
Publicity, advertising . bea-uHtol books. AM subjects 
Invited. Sand lot licl-Mlif booklet and Irev manu- 
script report. Ciflldn Pf«i, Otpt. PMV, fl4 Fifth 
Avenue, New YarM JdGll, 

CLOCK And watch repairing books, teals materi- 
als, Free catatoe. North Amafican, Box 77-AHA, Fax 
River bova, fHInai* &Q021, 



FREE fliKii Pibpliel Elijah Cbmphj Beta?* Christ, 
Maaldde Misilen, Dept. *3, 4-01 Thurston Road. 
Rochester, ft. Y. 14616. 

wilderness Living! ShBiUf, Food, Rower, MtdU 

cal, Stll-eelmse, -Mifilary, Bwkt -Vital fenrinst-ng 
EriTibrdinaryr Free catalog, Adopt HKianda, RFC 1 

Glendale, Arsons *5391, 

PURSUIT: Quarterly Journal ol Ihe NunpratH $QCI- 
FTY FDR THE IHV E S-TI LJlT tQH OF THE UNEKPUMNED, 

A MuttidilcipUnary View of the Interlacing of Reali- 

ties. WfLle: SlTU(r>, RfD 5, Gala* Terry, CT 05335 

pfl|f Catalog of Success Ml. Moneymaking 
Opportunities. Seif Improvement, Pnspi rail era L 

Nicholas Merkel Company, box 9656, MinnaapelFi. 

MN 5544Q 



•ME Occult Stain, Catalog 5Q<. Marshall. Bp 
n 69PM, dalbmcre, MU 21213 

NOW TO GET AHEAD . New RtUIrch Finding! — 
$2. Update. Box fiJl-PM, GitrtdurJ. CA u 1 .7-117 

WIN! WIN" WIN! M.nd power Cre.il^r Inrce 
known. Free book, catalog. Alberto, Jl3 Country Club 
Oval. Daytona Beach. Florida 32014 

Good News Bib la; Yndiy’t English Iranian )* QQ. 
Bridges, BOX 4413. Hollywood, Tii. 33023 

SUCCESS secret* — Booklet RtveaFt Key Irtgredl- 
■nti- Si.o*. Horirons. eon *7, Syracuse . NY 13215 

FREE Unique Bank Catalog. Byari. !i(Jt Eaxt Broad, 
ftruede City, Cablurhia 6S959 

MILL IDMINE ■ INEXPENSIVE ' — Cold Pinner’* 
Manual - aaxy - mips - gpartnlaed ■ IS, DO ■ W. 
Monton, Boa 111 3 1C, Calgary, Canada t2P ZLS 

FREE CATALOG, SELF iMPRQVEMlHr BOOKS- *M 
1ELECTIQH1, The Mail Sack, Dept. PM 1079. bOQ 
Welch Blvd., Flint, Michigan 4*51:3 

TNC UCRET OF ALGERIA— An InPormel look St 
Iht bIXiCI. 13.(1 — Salutation ciii'iiiliid. ^hpanlx 
Preii and Distributing Cb-, Box 346. SIX Lake!, M| 
IUK 



NEW WHOLESALE MIHTINt and SFflCE SUPPLIES 
DIRECTORY. Sava ehd mor* on pnnlii>A Mtf 

ntfica luppulti. guaranteed, 11.95. Cherry. 2420 - 
nvt street. Rock mend, il Blioi 

ALCOHOL KOOK — Hoiwert'y Ptectltal Ditliller 
— UetalTrd im birr lions an4 Dlagrami For CunUrurl' 
ms STILLS For ProdUC-ltig. UCDHDL. |13,00 - Tqi 
Tech. Dev. ErtL. P.O. Bon 404, Weil Haven. 
C«in«llcu( 0*5 1C 

WHISKEY, tin, VDDM HAKINB. Practical Initruc- 
lioni, recipes, !2,W. Gorrnty, 5133 ftlrhill. 
PhiladalphFs, P*. 1BI2Q. 



276 POPULAR MECHANICS 



HOW TO — OVER 200 FISH RECIPES 35.00 — 

Minutemeri News Service, P.O. Box 1776, Lewreoce, 
Mass. 01442 

MASTER TIPPING CO IDE! Covers all limping aiUia- 
l ions I Tells you who. when, and hdw Much It lip, 
0? In the know: tip like !((□ Send S3 Us- TIPPING, 
Box L I, CEd^r GrovE, N.l. D70O9. 

FOR Sky roc ken h| Your Incom? Read "Magic 01 
Thinking Big" cj.OO. Hnverdeal, Bux 52544, Huuslmi. 
IK. 770S2 

CAR NOISES BOOK. The Causes, Cost of Car 
NbiSfS and much mure. Send 319* Id: LUGS 

14 5). Bu* 23374. L'Enfenl Plaza, Washington. DC 



PLAYS, SONGS, 
MANUSCRIPTS 



POEMS, SOHGS: Your Seng nr poem may earn ymi 
money, free e* ami nation. Columbine Records, 6430 
Sunset Blvd., suite 1221, Ce pi. PM. HoHywnM, Cali- 
iDrma RUBS 

INTER NATIONU Couvrighl Prutectioell Fr« Infor- 
maEion! SAJE Box 1371, ftur L ,1 n F, . Cal if. 91607 



MUSIC INSTRUCTIONS 
& INSTRUMENTS 



LEARN id* CHORDS OVERNIGHT! Piano.’ Organ. 
33 □□ bon Kiel. Satisfaction guaranteed!. Stephen 
Phelps Music Studio, 303 South Si nine, Mesa, 
Arizona BMQZ. 

INTER NATIONAL Calalog valuable 14 makers, 
repairert 01 StringflU InUrumenls, Imported woods, 
parts, accessories, krls Fine German-made viol ms, 
violas, cellos, basses and bow!. Send 25( for 1 .1I.1 
log. Grcdil certilieato worth St,zs enclosib with 
catalog. Intern iIlemu I Violin Company. Dcp-t. CH, 
4D2ti w. Belvedere Avi., Baltimore, Md. 21215. 

ELECTRIFY Player Pianos, Pump n-rtans Uuickly, 
Ihtiutniirtly will- Lit Silnnl Suction Units, Write: 
Lee Music. V u Bdx 3GBI-. Culver. Or. 97734 

PIANOS, PLAYERS. PUMP ORGANS, Rebuild add 
repair, Catalog ml "HoW-Td’' books, S7.H0 (refund, 
able) V«!l*l Pi n* , Veita I 11, H f * Yen’ k 1 :i-H v.l . 

STRINGS, ACCESSORIES, SCARCE PARTS, REPAIR 
BOOKS. Catalog 21f. Sir mj! king, flltlon. NY L 24-71 

Ofl GAN or PIANO instruclron. lit Lesson* 17. 9S. 
Ltnlna Music, 22695 Ulnch, Mount Clnmenv Michi- 
gan 43043, Orpl. 16, 

BANJO, GUITAR CaitMIt LiilWt. free Cilalog. 
Oai Icy, 4005FM Lara, Chaltanncga, TN 37416 

EAST PLAT Culcimerx, iron $66 00. EASY MAKE 
KITS, Irom 1 2 ■’ M, Mandolin^ Cbnijus. Whistles, 
mure; catalog HERE, Ifif., 29 S6 Main St., 

Minneapolis. Minnesota 5541 4 

ACC-DHD WH Top Brands. Cordovox, Buy Direct. 
Tremendous dtaounlt. Tridel accepted. KRf 

brochure Pm. Accord Ion -Q-ftama, t6 West I9lh 
Street, N|W folk, N.Y, ioon 

FAIL Guitar Music Calling! Aloha Publisher*, Bbk 
29374 PM. daiiea, Texas 75220. 

GUITAR, Ban 10. vktUn, Mandolin Maklnv Materials., 
AccCSkOrle*, Book!, Pieiw Tunmg Kill. Gilalnp 5fl^. 
international Luthtvrs S-.ijmly, Box 15444, Tuba. Qk 
74112 

POEMS Set -v Mu*ic, Nashville Mum: PMHhicliDiii. 
Box -tOoni -PM, Naekviile. TiMirtiK 37204. 

ACCOR DIU NS - Famnui Make*. 49 Models! Imporl- 
hr-ta-You Price*. Save! Cpr-tkvDx ahil Button Style 
hoom Trial. Trade-ini. Term?. fz*e Catalogs! 
ftcconlion Corporation, Dept ft, 5535 Beimnnl. 
Chicago 60€4l 

f.R.I. JG-lt MUSICAL INSTRUMENT CATALOG - 

12.QQ - Creditm m l!l Pumhist Anrence'i mnE 
complete souren of major brand* InilrurnEiih and 
accenonet at Low, LOW pikes. W/ltf- phi,, Dept. 
PM. P.Q. Box 027. Un on City, HJ. 07007 



EDUCATION ft INSTRUCTIONS 



WILDING I RAINING - Build and Advanced ear 
Major PrucesfeJ • Arc fetick}, MIG, TIC., Gat^ Pipe All 
urncesan. A non-profit schcnl. Accrrtliir:: member 
IfATTS, AppreFvts Ohio 70-I2-DOS4 HT, Write I nr 
IChoul bulletin and course icheduli. HDlART 
SCHOOL DT WEI DING TECHNOLOGY, box 79. Tiuy, 
OH 45373. 

SMALL EHGINE REPAIR Learn «l home for prplit 
or hbiby. Money-back Trial DHer, No salesmae will 
call, 1 Si Hr lei 1 delail*. Modern Schno-I*. Dept 
PUC5E. 4225 N. Brown Art., Scottsdale, AZ 45251. 

PEIECUd PiBliisiDn. Cat? home xludy; free 
lieticli ttt lapeF aid, ceiiifvcale future. Fri)ff*sional 
(ArtititilQh Framing School, Depl. CP, P.Q. Box 
1990, San Pedro, ca 90733 

6ARTENDIHG - Bar Management Humr Study. 
Bartend !ny TreinlJig, 3B43-C San Fernando «0KJ, 
Glendale, CA 91204 

AODkKFFPIHG OR ACCDUHTJNE 1 Yny own bUtlfHIS 
nr wark lor alfiar*. £a*y home- il u il y plan prepare* 
you nultkiy. Veteran-AfpraveU. free "Aceuunlmg 
Camei Kit. Welle: Accounting Sell pul, Dept. PBCB9, 
Newport, CellfOmla 92CU. 

VETERINARY ASSISTANT . Tram #1 home lOr txcU 
tug ammel cere career. S»n-4 lor Free '"Career Kit," 
North .American SchZHU 0> Anlmil Sciences, Drpl. 
l h Bt0a, Newport Beach, California 926*3. 



INfTANY MEMORY . . . NEW WAY TO AtUEMHFB. 

No mem4riialinn. Release “photographic' memory. 
Forget nothing’ Liberate* extraordinary knowledge 
tailenll. ESP, Irnmedrale results! Free ' iitformaliun. 
institute or Advanced Thinking 345PM VraLapaz, 
Pacific Palisade*, tflN-fonnla 903 ?a. 

UNIVERSITY DECREES BY MAIL Programs! Bache- 
lor*, Masters PH.D's . . , Free rev e alms detail*. 
Counsel in*, Boa 317-PMJU, Tultln, Calilornm 926 »». 

HIGH SCHOOL At home no classes, diploma 
awarded, k-w tost informalioh FREE, -call loll free 
anytime 1-3D0-6ZI-56D9 (UlinCiiS fl'.W R 2 7 5 &5AI- or 
write: Amenca-n School. Dept, 31945, 6-59 E„ Sffth 
St., Chicago, Illinois 6U637 

AUTGSBS6EST10N. Slecp-E earning he-adquaner*' 
Tapes, recof-dj, book*, Gigantic taiaki free, 
Research Association, Box 24PM, Olympia, 
Washington 99501. 

LEARN Sowing Machine repairing. A profitable 
Trade. Easy to learn. Free tfttailt. Sfrwim Center, 
1*7 FK. Rochelle, GA 31079 

AUCIUNEERING - free catalog. Hesldenl or Home 
SEydy C uu 1 it FfnihviMe Auction School, NaFhvMlP, 
TN. Mailing add re** - V.Q, Box 19D, Lewierrcebuzg. 
TN 30464. 

AUCTION EERIHC: Mtndtnhlll Schnol ot 

Auctioneering, High Poinl, NX. 27363. Tree informa- 
tion. 

RRtUESTHESIA, Rad>onics, Dowsmg E.S.P. Course* 
and Equipment illustrated Catalog (1.00 (relur dablfj 
LilablisPied 27 yeirt, Dept. PW R bz^jj C-npen, 
High held, Danehm, Sussex. England FiHlJ 7[Jt, 

UNlYlRSttY DEGREES No Classes. Fa*t L Economical, 
Accredited. EXCLUSIVE Dmctorr 57.95 GUARANTEED. 
CiruJjike. Box 1359PM 10, Columbus, Ohio -13212. 

LEARN Ask cp or awake. Records, tapes, equip- 
ment! free catalog 1 Drawer PlMDU, HditiOSb, iNe« 
Mexico BB345 

PIANO TUNING PAYS. Learned easily >E Home. 
ACCF Edited NNSD. Cl JtMrovHf, NILES BRYANT 
5CH03LE, INC., Depl, P, 36 3 1 Stocklon, Sacramento, 
CaMornia 95*20 

AUCTIOHEENINC! Gnat Lakes School of 
Auclioneering, 3D0 Main, Rives Junction, Michigan 
49377— Free Catalog— Term October 29lk 

MEDICAL School — Cut ion appcied to QFiiy one 
add was admitted— How he -did this. Send 53.00 lev 
P.D. 1(11 274D3. Grirt Cotur, MO. 63141 

STILL «M lamihar with, Compvtrr*? Learn ouitk- 
lv w!h "TH[ SIMPLIFIED GUIDE TD COMPUTER S' 1 
the basics of Programming, Data Processing, System 
Analysis n nil more. A Kuiy Computer Course id 
UllEsl Torm, Price f-12 00. guaranleed, Order il 
from; THE COMPUTER PRESS, P.0, UOX 1140. New 

Yam, n.t. iQoi» 

LEARN CDMMERCFAL NErRI DERATION IIHVIEC. 

free hnicmulidn. Praolical TechnoF-ngy, 301a Marlin 
Street, Da Hills, N Y. 11746 

‘'WHAT The Heck It A Camera?" CatUHe Tape 

InttMKllon ■ for the ""abtuJut*" beglnntr in phulog^ 
raphy. Free inin-rmation; Boa 126, Norwalk, Califor- 
nia 'JdGSO 

RE. AH AUcTlDHtER, World ‘-i Largeal Audi on 
Cdllfg*!! VA Approved. Write: Col. Cordon E. Taylor, 
Renth World Wide CoMag* of AittTioneRNhg, IhC,. 
P 0, BOX 949. Lippi. 19. Maswi City. lA 50401 

HOW TO PLAN AND ENIOY TOUR WEEKEND TIME, 

Coeynfcbled Guide. J3.W. Sun Gulf Publish era, Box 
ftiJb& fl, Qatnn Rouge. U 7DB9&. 

II A GARTINDCR Proles*, bn hi Heme Study Course 
Colieca nl Cocktails. Bnx 35L37-M. Los Angeles, 
Cel’t. 90035. 

SELL! Filler ArtitlOl to- MJgiTliWt. Earn while 
you Learn $6.95. Act Now! Ckirtny, Jnc.. 4316 
Boyar, Long Beach, calif, 90*07 

CKTEN1IQN And Puit-GreduRle AWRfdl til PWlbSO- 
jihy, Art. Science. HnEanic, Medicine, Nomanpalhy, 
Hadionict and ouvtri. 3D subject* Cumcu-lar Tree 
[airmail II. DO refund able], Rbe litter, SsliKk Call eat 
ol technolDgy, HigbtlaNt, DanehbH, Sussex. England. 

PR EVA? I INVESTIGATE DM Car-act" Free dotal li l 
Shaw Invastlfiallon, P.Q, Box 716. Provo, Utah 6460 1 

IMPROVE YOU* MEMORY. Proven technlqw*. 
Re*uIH [juar.vnicfd, New lapel and book, fifl nilof- 
mitidh. Tuur Memory, Depl, PM, Box 7799, 
DM verm f Station. Piove, Ulan 64602 

CHARTER MEMitiSHtP - 11.60. Order HUNDAtOJ 
How to — InfOfinaflOH, Ptmett* E*1abll!h>nl 1961, 
Minuleman News Service, P.0, flox 1776, Ljwiriiica, 
MA 01*42 

PHOTOGRAPHIC Memory Instant recall. Complete 
Ais mil Fallon No memoriiittnzi driita. Syitem 
r i-i ease* latent oblHtla* knawhadga Free ieformn- 
tidi. Fu*ion 13410 Parkland Drive, Rockvltl*. 
Maryland 2rjl93 



EMPLOYMENT INFORMATION 



AUSTRALIA- NEW ZEALAND warn four $0,000 
j-Dbi Free |i in {partition Employmrnt llitlill! t2.M, 
kuiTC-D, B01 4 L L 6- 1 , Hay ward, 34540. 

JOURNEYMAN LCGiTIHATI CREDENTIAL! GRANTED! 

Write:- National CrtflAman UnFnn, 2 ID Filth Avenue 
Suite U07. N<w York, NT IDO ID 

OVERSEAS Jd6* - New Hiring! 60 CnuntflH. AD 
Occupation*. Big PAy. frae Tran*ffbrtillim, Tlk Ban*, 
fit* lateit Cbtnpulijrized Rntw-M* f 1 .00. iodwarld, 
EH« 645-C. Union City, CA 94567. 

(dMllBWA *■ Nil Mia] 



EMPLOYMENT INFORMATION 

4 Continued rr&m preceding! page) 



BET VETTER J'Dfir H< tHLT ■P#m technical careers 
new c pE n . No fa-mat edutilien required. Tree 
revealing inf omiatjon . Counseling, Bus 3B9-7P1G, 
Tustirl, California OHiBPr 

LOOKING for 1 job? WB'II help you Hi ml 
Detai Is FfdE. Write Tto; Employment, p.C. flo* 552, 
51, LJiirtnt Station. Montreal, Canada M\. ttil 
RESUMES! Protossionat Writing Service, for Free 
totormalion Writ*L PWS, Be* TSlSS, fort Wayne, 

Indiana 46815 

CALIFORNIA - Employment opportunities San 
FranciSCO Bay Area. Must complete listings, Send 
53, OU tot CALUSA, P.O, BO* 207, Los Alto*. CA. 

tiweg. 

SUM BELT JQR8. Aushn 5an Anions. Tnuv Cnlu 
*ive, updated: report, 53.QO. LbClmitod, 2*67 West 
8th, Austin. Teitas 7870 3 

JUS huitirp: Eto Suiuesiton Learn Do's and 

Don't*. Send 5?, PD to; Success, So* 18188, fort 

Vfeyne, Indiana 48815 __ 

TOD r BE HfMBI Without fljperiencf. Proven melh- 
Od. J2.00. ResouHCQ Bank, PMp9, Sp* &9ti. Hayden 

UN, M MO 83838. l 

ALASKAN JOBS. WHO Hires. Even Trade From 
labor to engineers, janitors to chefs, Also office 
w&rVers. Most IranSjKH'UtrOrt, foo4 8 lodging 
I ur rushed For list ol employers send $3.00. Good 
Enterprises, 1810 W. FillmorE St.. Phoenm, Arizona 

65007 

OILFIELD FOBS; Louisiana, Tens, Gulf fll Mexico. 
Oversets. 510n.J3.Don, wnriK. Many Jabs rntnire no 
rape fienc 4 . For application and intorwation send 
54 dd to: fare Murp.hy, Oilfield Consultants. 123 
Carlin, Lafayette, LA 70501 



EMPLOYMENT WANTED 



AAE YOV LQORIN5 FOB EMPLOYMENT? Try our 
Classified Section! IE cosls only 54. 00 per ward. 
And if y 0 y wish tn run all or part of your ad in 
Bold capital letter* - yen tan do su Tor as little as 
SI 00 per word additional. Act now! Scn-J your ad 
to: POPULAR MECHANICS. CLASSIFIED DEPT.. 21* 
WEST S7TH STREET, HEW TtJHR, NT I DOTS 

HELP WANTED _ 



RUTTINL Piece rtocK, Wed He/ America's tor*- 
molt dictionary company needs hr me workers to 
update local mailing lists. All age*, uipertonee 
unnecessary. Send name, address, phone number to; 
Webster. 175 Frith Ave., Julie 1L01-8V-1. Hew York. 

N.Y., 10 C 10 

OVERSEAS Employment . . . 810.000-550, QOO -k 
Free Information! Employment I nterri*i ipu ji. Boi 

2921 7 aj. inditnijHHls, maipna 4$»s, 

ADVERTISING Specialty 'Sales Agenlj Wanted.' 
S&5, Bax 97, Basse I Ivl I It, Arkansas 7280 1 



FOR INVENTORS 



U.S. PATENT Office Searches, 33d BroaOiway. Rupm 
31115, Raw Yarn. I ODD?, free I Event Ian certificates. 

JHYEHTQHS — Untied Slates Patent Office 
Searches. Patent Development Engirtoarine and 
Marketirti ol your Inventions, i fleas with fflanyfic- 
lurers conlrxts. Send tor FREE iMTEHTE&N CERTIFI- 
CATES a pd Invention IntormaEron Serving Inventor* 
3lncp IMS. GEORGE fPECTOR, LICENSED 
PROFESSIONAL PATENT | NCI NEE R. Former UNITE D 
STATES PATENT OFFICE EXAMINER -.I* I 5 Wltolwertli 
Building, New York, IDD07 

NONPROFIT Fi.imdation helps Inventors, Widest 
range or services. Free re-carding torn 3 . true ovalua- 
lian. Affiliated Inventor* Foundation Sfll-B tow*. 

Colorado Spring*. Cd, BP909, 

PATENT AND DEVELOP Your Invention. Registered 
Patent Agent and Licensed Professional Engineer, 
send for FREE PATENT INFORMATION Every Inventor 
Man Id Have. Richard L, Miller , J&L? Woolworth 
Building, new Yark. New York 100U7 j21 2 \ 287-5252 

LEARN Now to offer yaur invention for kale or 
lie onto-, fret ircukld Dirt l met piocedure*. royally 
rates, requirements, Kessler Sales Cdfporallfln, C- 
SlO-fl, Framwi!, Ohio 4342y. 

flFGI JTfflFL PATENT ATTORNEY Washington P C- 
Suburb, Dana Id A. Kelt lest r*ngs, Aid NungErfDrd 
Drive, Suite 411. Rockville. Maryland 20950 

NOW To make yaur invention pay you Dollar?. Free 

E rooi. tovtmtonk, p. 0 Bos 15403, Station B, New 
dnns, u, 701 ?5 

tNYtNTORS Patent year invention Free Initial 
consultation. We a/e registered by th« U.S. GbYtto' 
mervt Vlclor J. Evaa* 8 Co., 0637 Eastern five,, 
N.E., YYJihlrfiton, DC- 20018 

recisterld patent att&rhey. Apniiciiioos end 

Search ts. Mall Service, free Preliminary Review. 90i 
592, MJUWhKhJ, H.Y. 10506 

CASH in your idea* I I'asily - Simply r New "Invert, 
tor's Guide " UeUH'i- 81 19 Cok, Scoltsdale. Arizona 
05257 __ 

INYEN TORS w r want yubr EnYlroomontalhr Narmo- 
nlons Innovation*, Send 51. 00 For aui M^ga/ina, 
United Inventors al Canada Lid,, P.0 Hax -1B59, 
Slalion 'X", Calsary, Atomta, Canada TJT 5PI 

MS. INVENTOR! America’s foremost development 
firm. oH*r| ^ cuntpleto serviLc For Tree del tils 
wnto: Charles S Princt Co Inc.. Emu I re 5li|e 
Burl ding. Suite 330BA. NYC 100QI 



PROTECT Your Invention. Registered P*rt*nt Attor- 
ttEY. Many Tiers Erpirftnci. an Fields. Yery Reason- 
able charges. Wrill for Free [nfprmetton. Paul H, 
ClHaghcr, 105 W, Adams, Chicago, IL E0C03 

PATENT aPPlICATIOH prepared of iwrr invffrtlM 
by Patent Agent and Consulting Engineer, Reason- 
able Rale*. Howard PodaH. BeatM/ont Lane. Hew 
NochAUa, New tork icbos. 

PATENT AGENT, P.E.~ Ph.U. Searches, Applrcattobs. 
TekcencO, P. 0 0gj 32&i. Boulder. Cola ra do 8030 7 

INVENTED Something? Writ*; Registered Patent 
Atlo-rney, 7400 Beniamin FrankM Sta , Wavhiligt-jn, 
CC 20Q 44 

INVENTORS — KNOW WHAT'S NAFF EN INC! Learn 
Which Companies Genuinely Want Ideas. Be 
Warned about Dishonesty and Swindles, fiiriffit 
from other inventors' Ei-RSr«enee*. snfl Mgrf The 
ONLY Publication Dnval ed, to Keeping Inventors 
tolor/nedl. Free Information, inventor's Newsletter, 
402 OU Broadway, Hawthorne, Gilitornia 90250 

REGISTERED PATENT law practitioner; QUALIFIED; 
Bm 111, Mounlain Lake*, Hew Je/sey 07046 



INVENTIONS WANTED 



INVENTIONS MARKETED Cash, Royalties FREE 
JhvEhTiOn PAOTCOTIQN CERTIFICATES. George 
Spec tor Manufacturers Representative*, WoblwO'th 
Building, New York, H.T. 100(77. 

IDEAS, IflverrtiaAS, niw product* needed by liiiHJ- 
vittve marufaCturerj. Marketing aKiftjnce avAilable 
to individuals, tinkcrers, pnlverntles, compames 
with reasiblf concepts. Write lar: Kit-PM, IMI. 701 
SmithfLnid, Pittsburgh. PA 15222. 

fHVENIORS; Free infarmatian an offering ywr 
inventibh for fble. KesHer Sites Corporation, C- 
530 IW. Fremont, Ohio 43420 

MANUFACTURER SEEKING IN Ylhll ION'S. ADYANTEA 

internatidnal, hod iith nw. Washington, dc 

30336. _ 

invento-rs 3rd Annuar National $ymposium r 
Energy! What Now? Philadelphia November iti-ism 
1979. Nalinns' Speakers, Workshops. Problem Solv- 
ing Write; America b Societj of investor*, 134 
Nirbeflh Ave., Hatoerth, pa. |9U72 



REAL ESTATE & FARMS 



CANADIAN LAND FNQM 547 .Ofl AN ACRE, Low 

monthly payments, Ideal tor cottages, bunting, lisp- 
ing, Investment! Free celatogue. Canadian Estate 
Land. 288 Lawrence Avenue West, Toronto, Canada 
M5M 3A9, Depl. 23£, 415-799-4836. 

FREE! Bip Fsll,Hol:-dSy Calais^ 1 Ovei 5.4PO counlry 
propertin described, pictured! Land, Farms. Homes. 
Businesses, Recreation, ftet^remenl buys! StlPrtrd 
best Ihruaut to* U.S. Over 7QQ oflitet, AJ itate* All 
Per PS* America! Your* FREE From the WgrFd'i larg- 
est! 5 TROUT REALTY, Inc.. 7 $. Dearborn, Dept. 
8900, Chicago. IL 80803. 

520 A MONTH, No down, for 5 Acret of lowly 
Recrejlipnil Lend in Hew Meilcq, Reads, Power. 
Wrlle; Tierra Verde. Dcpl. PM, SO 3 % Mountain Road 
Flat* h E. Albuquerque. MM 87LL0 

RECREATION Land Tracts. 5-40 Ac ret, Idaho — 
Waahlngton — Montana, limber — Views — 
Streams, tasured, tit I e — - Access — Low down, 
write: wcsiern High Lands, toe.. Dent. A r Bo* 989. 
HWtor Lake, Idaho 83835 

tlB . . . FREE . . . FALL CATALDS! Char 2,600 top 
valuta coast to coast! iimTED farm agency, gij-pm 
W est 47th. Kansas City. Mo. G4ll?, 

Nil FOR 1C Western Town in beautiful fouthern 
Utah, Hunt, fish, camp yea round, Huge valley 
rimmed by mountains Lots 5695 foil srite. $10 
dawn. Send $1 complete intormation, Southwesl, 
Box 37 (N-l), Beryl;. Utah 94714 

"CANADIAN Country Properties.' 1 Our 63rd year. 
CatoiOEue - 5 Usue* 52.00. Tai Sato* Service, Suite 
4D4-PM R5 HI opr Street East. Toronto. Onto No M4W 
105 

SELLING Your Home? Save Several Thousand 
no liar*. InlormatlCh 5 10. Cotonihl Homes, P.O. BOk 
WS5fr, Los Angeles. Celltornla 9Q060 

"FREE CATALflGP 1 Ail Types Propnrty! Phol«1 
(Offices in 12 Statesl. SAFI'IUY Real Lslate Agency. 
Inc,. Sto* 589-PM, Little RbCk, Ark. 72203 1-S00- 
643-8341 

HOMEOWNERS don't sell, rent ar mortgage your 
home until you road this eACtoSFve digest at Real 
Estate Secrets, Prominent e*eet! reveal* many 
ru plosive Facts lor greater financial rewards. 5 n n-J 
J5.4& to- Collie Publishing Co., Dept. PM. 543 West 
43rd $treet, N.Y.. N.Y, 10036. EslisPactren Uuaran- 
leed. 

SAVE Hundreds cr ChPuseods of dollars In realtor 
lees! Send 59.96 to- FOR SALT BY OWNER 
WORKGUIOE, Rt Box 231, MonllctMo, Iowa 52310 

CAlirURNtA. Acreage Loll. 530 down, S30 month- 
ly. Bor 38291, Los Angeles 90035 

NORTH MISSISSIPPI - THE BEST OF THE SMN BELT. 
F ish-inr Himtinv: Paradise 1 Big Lakes and Memphis 
less than art hour away. Small unimproved farms, 
homes and ranches For special iervien and oerM-nal 
a El nnli dp cal t or write: Walter A EH toy, El raker, 
MISSISSfFPi REALTY SERVICE. Court Square PM. 
Holly Springs, Miss. 38635. Rftone 601-252-5200. 

north Carolina Mountain Farms. Houses, Now 
River Mipi-rjrms, Moderate Sunbetl. c lima to and 
Price*! Wrilt lor Frre Catalog' 'Pardon* RoaHy-PM, 
West toiler sun, NC 29804. t .010-248.9178 



"HOW TO 5 ELL Your House Yeurself" . . . 
Save Thousands bf Collars f . . $4.98 , , . 
Gardner Publications, Bos 1164, Lancaster, pa 
1 7604 



EXPORT IMPORT 



2,866 ''fast selling'" products. Free brochure! 
aiInf-Hcu, Boa 9I309B10, Cleveland, Ohio 44101 



GUY IT WHOLESALE 



REPLACEMENT PARTS, Service tools tor Chain 
Saws, Small Engines. First Quality, Substantial 
savings, free Catalog. Stores, shops, give sales In 
number far dealer information. Repair Parts, Bdi 
& 32B-K77, Erie. PA 16512 

BELTS And Buckk*. Compiat* line 'tail teller* 
including truckers, motorcycfe*. CB'i, weslerns, etc. 
Brg Pr hMs. Complete dealer set L-p Catalag, details 
Ire*. Anchor Sbeciali lie*., Box 395B-BPM, North 
Pruvidflnte. HI 02011 

SAVE ON PARTS! Free citalog jammed with Motor- 
cycle, snowmobile, Small engine parts, Accessories. 
Manufacturer's Supply, Bbr 157-PM, Dorchester, 
Wisconsin 84425 

TOUPEE Tape S7..8D"dato n . Postpaid - Ciil7~W 
Aspen, Swamp*cott, Mas*. 01907 

“KINS*, lawtfn priced 130% be low Retail Price. 
Catalog, Si. 00 (Rergndabie). AnM'PM, 95 

Washington, West Warwick, ftl 02893 

HAVE Own Business, World's largest wholesalers. 
American, foreign. Bargains, fret details. Interna- 
tional Biryeri. Bon 16380- M, Portland, Oregon 97210 

40B.0bB BARGAINS Below wh-Plesale: Many Fr«tl 
Liquidations . . . Closeouts , . . Job 10(4 . . . 
Single Samples. Free Details. Bargaunhgnlers 

■Opportunities, Bor 730-A, Holla fid, Michigan 49423. 

FANTASTIC’! 1,090,000 MEMBERS Buy IB.QOO 
Nationaity advertised catalog ilefflj M 9% above 
factory -cost. IntenesledtT 82 for details. Hekcnl, 
MfrAtEOmery Center, Yt, 65471 

INDIAN JEWELRY Below Whcletal'c. Cntoicy $1.6o" 
Manufecturer. Bov 272SD-P, Ei Pa», TK, 79^-26 

WHOLESALE Catalog jj.Oo hi rundabte." ' Cillery 
fmpcrUr-g. P.Q. Box 633, Stratford, CT. 06497 



ADV. AGENCIES, 

ADV. SERVICES, MAILING LISTS 



(JfPERT AssrstanCe tor mailorder, advertisers, 
NatobbPk leading newipaper*. magittnes 51.00, 
CnicagQ Advertising Agency, Z&-EM Jackson, Chicago 
B 06 D 4 



QUALITY MAILING HIT, Free DelaJIs! Fugate 
Enterprises, 1312 Llndrll PW, Hannihet. Uisscun 
63401 



MilLDROEH ADVERTISERS!! CLASSIFIED ADVERTU- 
INC CAM BE MUST FitOFltADLE AND REWARDING. 
PROBLEM IS TO KNOW WHAT TO 00. WHAT HOI TO 
DO. COLOMBIA CAN HELP YOU WITH YOUR MAILORD- 
ER PHOCRAM. OVER 20 TEARS CLRSSJFIED ADVERTIS- 
ING EXPERIENCE. RHOWLEDtF DF BEST PULI JNC 
PUBLICATIONS, EXPERT COPT SERVICE 14 ALL YQUffS 
AT HD INCREASE OVER PUBLISHER'S STANDARD 
RATES. CHANCES ARE TOW WILL 5AV1 MONEY, 
WRITE TODAY F Cl R FREE 6 E TAILS PLUS TOUR FREE 
COPY OF k 'MAILDRDER ADVERTISER'S RATE CUI0E hh , 
COLUMBIA ADVERTlSlHt agency, BOX 1245-PMIO, 
RICHMOND, INOIANA 47374 



RUBBER STAMPS 



RUBBER Stamps free Catalog. Jackson’*, 
grownsvllie ltd . G-3U1, Mt. Veman. IL 62864 



PERSONAL! TED Pocket Rubber Stomp . 3 line* 
52.50; nidi H EhtofprliM, 12100 Velley Spring Lane. 
JJ3DB-P, Studio City, CA ^1604 



NAME AND ADDRESS, 82 00, mtflaid, M&rtltdr 
Stamps, Hot 96433, Sail Diego. Ca 92138 



OFFICE SUPPLIES 



DISCOUNT ericas, brand names, price list, free. 
A*RU*, 222A Otoffiey, Carrolltoo, OAdrgia Ml 1 7 
PHQms from CLASSIFIED ADV1RTIS1NCI Buc-Nlet 
ihowi yu-u how (0 si art your own Em lines* with 
CfatSiNfd 
first ntde 
DEPT. P, 

10019. 



Advert 1 si Only SI uu (Rclundabre wilh 
r.J H, £, RAPPEL, POPULAR MECHANICS, 
224 WEST S7TH STREET, HEW YORK. H.Y. 



PRINTING PRESSES 

rubber stamp outfits 



StotPLE-X RU8BER STAMP PRESSES. Hydraulic 
uinctoted eie^f ricblly healed. Si vei, £' r sB J ', 6tol2 h , 
10"AJ|5' J , Starting outfits. Order for pm***, 
supplies ihippod day rEceived Serid |7 nn im cata- 
Ibif and Brochure Custom Menufauturirrs, Boa ?Ll H, 
Spring held, Mq 65861. 

COMPLETE Rubber Stamp l>ytf!l*, SuppHs* Sim* 
day shipment. Sign Erwaving Muchrnei. Wbbl stale 
CAtatoit SI. 06 u c ;! ucl 1 U-i n . Star Stamp. 732 8 
federal, CfioaEd 0 D 505 

fBbnrtinufd on n**t pire) 
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PRINTING PRESSES 

RUBBER STAMP OUTFITS 

(Continued tram preceding pagt) 



PRINT fgtli dWh — Punlmi? pthui. type, 
supplies cl i rr£t frgen factory. Send 26c for c nl -i i n k 
and Umplll Id: Kflliey C-a,. DM, Werfd-efl, Ctifln 
06450. 

■ UM(i Slump suppler, catalog. Jukson, 

nm'wnsville Hit d 5-110, Ml-. Vermin. IL 62B64 

TYPE r*rtti, M*nd Printing PitiiMS-, Sujwliss. l?fl 
paves, 13 00 deductible lirsl order. Acme Type, 732 
federal, Chicago h 

PRINTING Prtittt, lype. Supplies Lilli, 2D$. 

TurnbkuEh ■Service Methantesbuig, Pennsylvania 

l JOS* 



PRINTING & SUPPLIES 



PRINTING. L gw PrlCM. Free Lileriloru. Ccyt t, 22 
waadstack. Mm ne, rr.j. 07470. 

flUICh Copy Printing. Lew Prices. Writer 

NatKinwide, 614 H. Mam. Blwmnn&lqn, 11 $1701 

gummed labels 



1,0W Ofiuie Gummac] Address labels JJ.OO. Free 
Literal ere. Acme, 56 Tomoka, Pill^uiiri, P-enoSylvA- 
mi IS7M 



GIFT SHOPPING 



TRIE GIFT Call LOG! H.if.on wee frijducli, Dtp! • 
PM0.. 4695 Crimson Ckcli, Colorado Spring!, CO 
■0917 



GIVE most unusual (lit. Use everyday, Mas 




weedhiH ur HW, Ci( M*rtH>r, WA 96335 

free Discount catalog . . Porcelain . . grass 

, , , Gilt;, (la roll's, JOQthA NE. 2nd St-, Mineral 

Wells. Tx. 76067. 

rflEt catalog. Gilts fpr nousewivDt, cnlldren, 
oftittii. Fuentti Gilts, P.fl. Box 970W3, Miami, Fi. 
3319? 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



MltHflT CASH lor GoUJ, Jewelry Gold Teelh. 
Sings, OiamruKls, Watches, Silver, RinUnum. Mail 
Article! Today, Fre# gift *ilb Inturpnitton. ChkagP 
CkntL * Piec.but Metals, 6 £. Monroe, Dept. 266, 
CJilcagn, $*603. 

BUT INC COLD — Silver ARTICLES! Any Cdndi, 
ii(H,r Absolutely nq Risk' Free DeU Ms Reliance, 
46 Plato Man in, islem, moss, DE970 

HIGHEST CASH IMMEDIATELY for old (old, silver, 
pi a Li num. jewelry, (old (tell*, witches, diamonds, 
spec ta ties free in forma Dan Rose (Adust MtiS, jl A 
tail Madison. Chieaf* cggo?. Established 1*34. 

Cl pc a Km, Custom Made Premium Quality, 
Movements, Dials CatiliM IL uD H. OeCovmcfs. Bax 
GAR. Alamo, California 04507 

WATCH And Clock repairing bunks, loafs, malari- 
al! Free Data lots. North After, tin, 8 dc 77-AK. Fox 
H iver Drove, Illinois 60021. 

COLD SIlYER-PLlTlNllW WANTED, For I r«e mlor- 
mation Writer Wi mints, 345 $, Glaisell, Orange, C». 

«w 

CLOCKS Handei a ft erf Wood Brochure ji. flifc, u 3 1 
union, Middieitr, si qbb46 

1«T. cmd Chains, Wholesale. Direct from the 
importer to you. Resell Jewelry earn extra money. 
Sand .2SC For latest color caliltm. Universal 
MarkeLusg, Dept C, P.D. Sox liMHJD, Houston, tx 
/FQIB 



GOLD 



electroplating with got a and silver > usy I* 
follow i-nstmclians! Ptiotprojrjr of article as it ap- 
peari'd In a pas! istme of Popular Mechanics avail- 
able Idf ?1. 15. Send oidir (or PM r Pepl. HL. Ijfii 
1014, Hidio City £i a., flew York, N.t. 1UD19 



PRECIOUS STONES & MINERALS 



EEf aree tatalpfi no serious raexiieunil. gem 
Cutter, pewelry mahr-r, habtiyist or cTjMsnian can bo 
wiihmit. Full ut bard ins, exclusive items, low 
prints tram largest suppliers and ,i urn an ties >n (be 
field Fret new catalog lust oh the pi*is r yours for 
!he aihmr; Writer Gn ewer's, Depl C'iJ. 9DD SOulb 
Arroyo Pkwy., Pasadena. California ^ 1 lDd 

SOO POUSHED Dcmstpnes ( 5.-00 TumblrcrafL, 
MDl James North, Minneapolis. Minn. 5M1A. 



TREASURE FINDERS 



NE DUCES PRICES! Manufacturing Qveeage lppline 
Mein! Defector). Caftjiapt: J)-ftX, 614 Eiii Si r u-c r. 
Garland, lens 75042 

iihd ^o^t comj, itweiiv ddrieei tres^ie, eow 
niiKjieU, retted New mvalotjanary patented detector 
*na lyles abiecK, Irimendous ranee, no r round pich- 
iH>, Fr« tau Ids. Gardltier, 47J9M If. 7!h Ave., 
Photnia, Ariiuna ISDll 

2T0 POPULAR MECHANICS 



Treasure - Locale qutrtae mile eivay wittt urtr> 
sensitive Idea tar - a roc hum tree, RaiureTi Products. 
Bbr 13441 - AMC, Tamp*, Florida 33UI 

METAL DETECTORS; Twenty Malar Brands. LBWESt 
DISCOUNT PfllCESI IMMCOIATF PREPAID DELIVER T. 
PHONE |3 Hi 719-OliDS. PifVPi'i ElectrantCI. DiK 167. 
Geneva, hew rorh 144 JG 



pROFtTABLE OCCUPATIONS 



INVISTIGATOns. POLICE, MECHANICS -- Laarn 
iPrafitabie Trafiie Accident HeeoflitriKtkM. »» Hour 
PossiDle, SelF-sEudy Program. JSS-OD. Monry BacA 
Guir.intoed . . Limpdri, 2746 Dearborn Street, Sail 
Lake Clly, Hfdh 94106 

ft. SMJTff Auclten School, Ft, smith. Am, 72901. 

Resident & Home study. Veteran Approved, 

PLA5TERCfiAF T!f! Frafitablt bome husmess, Melds 
avttl tab-le . Details: Lynnalte, 625 1C Uentor Par A. 
Mentor. Ohio 44060 

HAVE tub CONSIDER r& THE TOOL BEHTAl. BUS I 
kesst Si art small, expand duiciiy. Err el Lent SeeuiMj 
IncaftA. Free Report, Lincoin, PMlU, Box 3053, 
Clifton, Nl UFO 12 

COMFOHTAILE Atplded UktlWr Shoes you Make 
for Family and Friend*. flOOk (5,U0, Kite avliatble. 
Easyway, 137-32 155 El., JameiCA, HT 31434 

CLdCK. Repairing SimplKied, Illustrated Iritruc- 
turns Free Details. Thiese, Genoa, lllanqis 40L35 

REAL E5TAT* UCIHSIHS " CO UR it!! 149*0- 
"PRA", fldx 691, Auburn, WA 9B002. free details. 



SALES M E N — DISTRI BUTO RS 



free Details. Automatic fishhooks, proti table 
samples (3.0D Iftelundablek AronJMarine, E]A, 
Mastic Beach, New fork 11961 

SELL IIKSATIONAL LOW COST BURGLAR ALARM, 
Lighiemni seller, ficeptionsl margin, ssnspies. J*r 
trial. Hprthwest Electric, Ave, 109, Milch* 1 1, S, D*. 
17301 

tLOSI'DUT AsSoUcd Je^alry. Wall luip^n Brands. 
£ 44 h piece selil fPr intty ii.oo a ny Older JMfliJltd 
CA3 tfiterprisas, 9D| Lnemas, GiI*xpcp, CA. 9S?iI 

BIG MONEY-PRESTIGE Qe 4 Steel Building dealer 
i n yauf area. Send $2 for Irfprmatran packet. 
-Pyramid Building, 103 Adelaide. Qieer-vJMi, SC. 
29615 



AGENTS WANTED 



SPARE TIME CASH. Sell famous Hanover Shoes, 
Samples, saim kit Free. l*o crpeiipot* needed Nd 
ape limit, Big cemmiinpas, Hanover Shoe, D*Pt. 
2-1B3 mnmtr, fa. 17331 

niHTINB AdvCrLiinli Salesmen— Eacallprit money 
mflk.ng sideline leiiinr Dacalcomanip Name Hates, 
small qLunt-iiri Advertising SpeciaiUsS, sign 
loiters. Free Samples, Ralcp XL, floslon, Min, 

02119. 

31 1 RawHigd Products Gi>j! SpIo Pan. Write; 

BOX 6504, C.'ttiHboiO, tr.C. 27435 

MAKE MPMET IH SPARC TIME. As a soblduption 
sales representative for leading national maepiinei, 
you nan Mrn generous dommiStions while learning 
the ait pi selling inilr-nttiors and wppllirs will be 
sent To you free. Send this ad Mith your name and 
address to: popular mechanics. Dept, ab-l, 250 
w. 55tn St., Hew Tom, h.r, laoiu, 

ADVERT i Si HE Ag drill flK*rt'-Hi(th Commlitloni, 
Send Self -Address aQ Starnped Envelope To: HISS ftpx 
364, Lakeland, fidi.o.* 33602 



BUSINESS OPPORTUNITIES 



124 ,DQ Per Hour, liaain RtpreiJlonal Screen 
Repair Busmau. Write Schafer, PtfLD, Box 176, Del 
Mar, Calif. 92014 

iMPURT-fiport oppoi-tonity, profi>!nEH« world- 
wide, jh»iI order builntsa (rum, borne, without Cipu 
tal. We ship plan lor no lisk exam mail 04. I.j pe r i • 
Once unnecessary. Free Reporl, Meikincer, Dept. 
SS70A, WOOdUnO HUMS. California 91367 

CUSTOM PICTURE FRAMING - a satisfying Profit- 
able creii' learn ai hryne hp experience ueadad, 
supply evErylh<ng. BpflkleS mailed tree, deit v« 
Frxmfrcraftirs, -112 $, Lyon 5T-, Dept KDS, Gant* 
Abx, CA 92701 

HEWf!! Amafing ftpurl on how to make money 
w lh YOni Camera 1 " 52 DO. Muarid mternatiPruF 
PM9, 12669 Robiesan flivd., Pcwxy, C A 92U64 

START Mail-order Business. Cuiranlced Guidance, 
Anthony, eft., ttm 34UJ9T, WiShitigton, DC 20634 

!N FORMATION IS SELLING Lika if never did 
UefDro. Dealers wanted for Mail-order Starter 
prosrom. Send for r- 1 . ,j deialls. FaMTASIK, Bpx Ml 33, 
Braptryn, SJV 11235 

EMIT And used Equipment., spm 'fun Time, 
Sell tarh-L.'ris, frealors, tmpIpmenH. Amaupf Prof- 
itt. Free UtliilV 1 P E - 10A Bax IBSBfi, Irvine, 
CA 92713 

-H T CJ FLA UlL ( C mg AEPAlP EARN RIG MONEY L»rn 
al Hoine Short C0u«se 13-95. Auto >ACk, F,Q. Bph 
1:0361, Drfando, Flpnda 33BD9 

LAttEIT Way To Mailarrier Succtis'i Proven. Tree 
DdlAilS. C'prlte, 41 1 Southwest Ftp Avenue, Bocu 
Paton. FL 13432 

litf MADE MILLIONAIRE REVEALS NOW TO "RE- 
LAX— Oil RICH"' ALLEN, PM ID, 5711 GRAVES, 
ENGINO, (A 91311 



SUIt PRISE EVERYBODY, Bacome Notary Public now. 
we tuldn you, t F*h. we tall Dhtary natdS, Ha Ike 
your Image, jib value. Income, AmsUnce nation- 
wide. Brochure: Gull, 234 C-lub-A, San Antonio, Intis 
78201 

BIG PrafitS Buying Gelling. Old flopks. Free InTpr- 
matJOn, D»7«ar, Bui 496. Cmco, Cai.larn.o 95927 

MARE Dor »bte building plastic easily. Watei^roof, 
Fireproof, Economical flayi laboralpry, ftr. |, Ho* 
166, Ctdaradga, CD Gift 3 

BECOME Tax ConSulfml, Our studonfs earn 
SI, 000-13.000 eviti-y 1Ax season preparing retuins 
evenings, SlaEe approv*0, Natlwaf Tax, School, 
M i>n sty 2KH, New Turk L09S2. 

SPARE Time larluo* in Vinyl Nepal r. Huge -demand 
creates trceptmAaP prof Hi. Twb small $20 |gbt a 
day earn you $1,000 a month. We supply everythin!, 
Dels Mi free, ¥IP r 2fl35 Montrose, Chicifo 6D6lfi 

MLCNA NIC ALLY INCLINES IhdlvHJblU GeUrfd* 
ownership o-f Pro^tablp Small Manuricturing Busl- 
nasi. Many Spa re.-- In 1 1 Time owortunifies prosEnlly 
Ivp liable Wjloout Investment: Businesses, 92- BIO 
Brighton llth, Brooklyn. Ntw York 1 1233, 

screen - Printing. Learn at home sj-a-re nme. 
Maks money printing Eigne, bumper utitRer*, I- 
shuts, more. Print an paper, plashc, ilisi, metal, 
labile , . , for stoics, realtor^ moil order, ffet- 
lones, poHticiani, ole, Nutt: Scrsen Priniina 
CenlOr 44D| Slrcfi, Dept. PBC89, Newport Beatti, 
CA 92663 

PNPIOSTAMP Agenli WA-hteO! Make &lg Money 
from Hume mailorder. Free Simples I nl turns Elan. 
Pditttmalk £7, East Pmvidfnc-e, R.i. 029U. 

FREE Ndpoi'l' “Making ducks Sclfing information 
By Mail"! Quick, easy profit)! Paramounl, Box 1232* 
rMlO. Cfiiokasha. Okianoma 7.1013 

TAKE Catalog Orders, w* droR-stiip z r vX» sen- 
se Mini Specialty products. Lowest below wtioiesala 
pne-es immediate delivery. SptctKuJjr borne bus" 
tit si opporlvnity, fro* book 3MC. 606 1 De Soto 
Ave,, Oepl. 20-22. Woodland NiILp, CA 91365, 

BIAH0 Tun ing quickly lex mud wi|o home study 
courses. Dip lam i granted. American Tuning School 
17050 Teller Dr.. Morgan Hill, Calif, 96037 

MAKE BIG HONEY id Jewolry . , Full nr Spate 
lime. Fite information. NAUo. IIO-AKC Lincoln 
Avenue. Foj River Grave, Illinois 6H52L. 

ADYlRTlSINC Dullness — 1 VOu awh It! t44W lint 
week or money back. Write: Action Ad Clock. Rodin 
AC-MK. 1612 Jarvis, Chicago. Hi. 60626. 

AMAZING! $263,000 Yhaiiy wild claiufted ads, 
free Prop!, Moneycrjfl, PM-]d r 2316 Dale, Ctrti. Ca. 
*5307 

$790 Per month tamings possible tilling nut 
Income Ux fi;rmt at bpnlA or lax oflica during tax 
season, we show y&u how. Simple, *ulchiy learned. 
Details nailed tree Np salesmen, Hurry. Big 

dtmand. Fdderkted Tax, 2665 Mpntrnse. Chlcayo 
6C616 

"MAILGPPLR Lews Ahd itegu^tipns" cxplAIrS 
nicessaiy He ernes, different Lqies etc. 13.00 

Wonderful diupship prapasifions Iree. Neil H. 
Tasktr. Shamokin, Pennsylvania 17972 

{RASE DEBTS- with little Hr own lav — CREATE 

Wealth'! Details FREE! fitutprlotS, JfQlO, BOX 900, 
fliOIVk. NY 10471 

9 ENDING Machines. Na selling Rpptej epm *maj. 

- hl profits. Bug catalogue Fret. Parkwuy Machine 
Corporftlion. L930PMB Crtenspnng Drive, Tiftohium, 
Maryland 21093. 

REPAIR HYDRAULIC JACKS — DETAILS FREE. 
WRIT!: HYDRAULIC PARTS SUPPLt. BOX 4131, 

hltOWNSVlLIE, in AS 766.21}. 

PICTURE Framing— Prohlable full or spana-rlma 
business. Easy Id leArn wllh barvdbPDk-CDursa 
"Guide Ta Picture Frarirg Profit e.'" $3.00 Guaran- 
teed. frt( Traming-supplies, catatog irveiudad. laps, 
126'PM Seventh North, Hopkins, Min ne sat a 66343. 

WOODWORKERS ■ Start h roll tab e Bualhaas making 
Unusual Gifts, Decorative Novelties. Easy!!! Every 
thing exp lamed! I! Free UftAltl. Will lams. KP TMaS. 
Qitn Corn, NY 11642 

SELL LAS VEGAS FUHPACA5, 4bp% PROFIT, Orop- 
Shipment, Circulars. Available Atlas, 137 Ivy Street, 
Hflnderwfl, m. B601S 

MRILORDIR Cppprlun 1y! Start prcfilatilE home 
business without Oxperi-ence or capital. Write far 
tree book, caso tusloriee, p I j i complex dfltillt. N* 
abligllioo. Mail Order Associates. Dept 31, 
Monlvgle, NJ 07645 

WHATf!' Make *5.00 tin an JJ f AEE lh oflarTTT Free 
Circuiar and inlofmstrbn: fl.ine's, Bax tl-ACPA, 

Elgin. Texas 7B&2I 

MAH OflDFR WEALTH! Easy if you follow this 
Millionaire's detailed Advice Free infprmatipn. KJIC 
Associates, Box 5315, yifawj, CAAid-i H2C 3J1 

MdHEYr Earn l loo per day. Start Ahafesal* Busi- 
ness from yaur Home. No investment. Detail! J] 00 
TiveMons. Sax 325, Haldrook, NY 11741 

PROVEN Profitable Mailorder Business!- No invars- 
Lory, Shipping, Dig, Profits f.very Sale, free Details 
AJF. 323 FranRIm 01vd. Sbirlh. Sulk 6Q4/A-S3, 
Chicago, II E0$0fl, 

CUNY Income Men -WivmenL Set CerAmic Tilti 
SutCtiSSfufly, Professionally. Soak tiplpins Alt 
$14.35, ■Tlw-O-lim". Rklhbbw Publishing Go., Bos 
4150. Auburn Heiights, Michigan 44057 

fCHTllkiitO an Rill pagrj- 




BUSINESS OPPORTUNITIES 

fCantlnued from preceding pi(i) 



STMT I CpKSUMla ELEcTRftNlti BUSINESS 
Details H 00 JC0F. P.0, 0oi 46. Niihvllle, Illinois 
B226S 

"CHIMNEY Swttp Hens", Prglesinanal Publica- 
tion. BN EWS* Box l537'PM, Albany, Oregon. 97321 

FORItGN Auto RCfklir fi Dealership tfld.BDO. 
Terms. Mine £, Pond) & Assoc. Realtors, St. 
Pttersbui 1 !, Floi-da, 33710- I l3-3fl 1-2345. 

1410 Weekly. Hama Mailing Program, ft lit imp, Qcs 
25 1 3l. Tamarac, FL 33320 

(z.ddd.dd Mo iii" i y Putiible!! Cttn 2,000 llomi 
Am liable. Lowosl Possible PrltM. Huge Purtl Ewe rjr 
Sale. Free Details! 1 D*T*t Co., 629 Mosby, Savannah,, 
GA 31405, 

ABANDONED INDUSTRIAL SILVER — TaHt II! 

Details: Metals. Bo* 54fi, WaodMill*, Texas 75979 

profits from clash f fed advertising: eoohiei 

shews you bow to start ytjgr own business him 
C iasiiliad Advertising. Gnly 31.00 (Relund-ablt with 
lint order, i M. I. RAPPEL. POPlfLAH MECHANICS. 
DEPT. P. 214 WIST S7TH STREET, HEW YORK, N T. 
tODI*. 

HAKE 30a % Profit: Jewels, Rings, Welches - 
High Quality - Id* Prtt*t. Cplex Catalui, Builnaas 
Plans (L 00 Alahirt WJi&Kjaif, £91 Bankhead, Dept. 
PM, Mad lei on. GA. 30059. 

START PfQlitabrt Service Bunness-EasMy!: Alena, 
Hoi "A' p , Farmingvrlhe, Hew York 11738 

HI BN PROFIT HOME BUSINESS. EiCflpHonal Big 
Won ay. Free OelaMt. OCS. J633 Bundy Or»ve, fl*- 
P310. Lot Angeles, Ca lil orniB &DD2S 
MAILuROXH 1 1000 .DC POSSIBLE MONTHLY Selling 
information. Free DeldilS: AS Enterprises, Bex 92- A, 
Rrcm, New Y«rk LD.1G5 

BECOME REAL [STATE INSPECTOR - T ICC. CD HOUR 

Lt Poiential. Be Boss. Part full Tame. Home opera- 
tion EM rhinites Invert merit, Amplified Instruction, 
Foimj, Assistance. Iron Internal ion. I ORE I, Bps 
4UM?. Su Iftvan . MO 6.3MD. 

PIANO Tuning Learned Quickly at Wpmet Free 
FnlOrmalion. Empire School, Be* 450327, Miami 
33145 

PEOPLE flr-rgni!' RICH, SECURE, Foirowific one 
proven formula, they manage their awn business. 
Choose The rrehl one!! FREE Report. "YOUR 
PflO FI TABLE BUflHESS". Clifton. 3&x 7510PMLP. 

Alexandria, virgin* 223 a? 

Chance YOUB LUCK! Acquire instant Riches, 
Success, Love. Health, and Power. Free Repcil 
MASSQC-, Bur 9B-I, BiPOklyn, New York 11235. 

SLAM LESS Spray Is Where The Big Money Is' 
Make «n average or aver j?oo on smgie orders sold 
Id scnools, factories, mufels, Shopping tenters etc. 
Save cu Stumers up le 75% the test 01 i new root. 
You sen the Process, we loan t-ne Equipment. Wnte 
lor exciting facts. Pace, Dept. 511, 9 1 si & Indiana, 
Kansas City. Mp. 643 32. 

EARN THOUSANDS' FILE FRANCHISE. Information 
5.00. Kent. 73fJ L. tt.. West Palm Beach. Florida 
3401 

FREE Jewelry sale* Kit. Make 333% PitfH, 
Courtesy Hems. 1534 Bogart, Bronx. N.Y. 104 52 

100.000 BUYERS!! Classified ads — 5 . 16 word. De- 
tails FREE!! Sake, 1-132 Birch, Lawitlon, ID 03601 

Ut A MONEY MAACfl guide in whole sal inn, 

mail order parly plan. Part lime. full lime, he risk 
Siv-By-Mail Service (IQ-PMi, Box 3034, Terrance, Cft 
90510 

WHOLESALE OPPORTUNITIES! BIG PROFIT* On 

Thousands Products. Oil la, Novelties,. Giant Calling 
S2.W <fteFundabl*j. Barrm ; l, HI. I, Da* 754-LA. B g 
Pin? Key, Florida 33043 

FANTASTIC Spec salty wholesale Business. 5100,00 
Day possible. Start hpme, pi ri lime. S excit-nt 
ways. TREE Detail*. I awl on, Pit'S, RFD Box *29. 
Heber City. Utah 54032 

UNLIMITED INCOME in wholesaling, far 5 Free 
piflven techniques writfi Whispering P-neS, E. 3614 
Wilding Ave . spnhann, Wfl 99207 

NEWEST Maneymihing Methods, Also Dealership 
GiHer. Free Details MnrcDll Enterprises, Bpa 24369, 
New Orleans, Lou I liana 70124 

MAtLORPEfi, "How To Start The Smart Way", racl 
filled bwyklel guaranteed, cempIfteFl St op Cliltun, 
Drawer 75tgPMlD, Aleauudna, Virginia 27.307 

BO FURNAS TUNE-UPS FOR PROFIT Huye Demand. 
QUifh Relurn Iree irnchure Tara products. Rea 
3225-H. Duluth, MN 55803 

FREE Cataroys Repair air oandlitioninK B Mr m;p ra- 
tion. tools supplier, fpil thStrifCtions OflOlm, 2016 
Canton, Oallas, lei as 75201. 

tl.M Lists Yuur Name Sent Id 1,000 Importers, 
JdUberj, Mailers ipr One Year, California pjciiit 
Mailers. Claylpn, Calil, 945(7 

542.DD F ram Square Feat Plywaad. IHujje Demand I . 
Revealing; Prod Z5C. (RMundabieJ. WoodwiP, 
■Bridgewater, Mass. 02324 

LEARN The secrets at reDBirinp Junk batlenes 
"Fabutftui PiOlitT." small inycslmnnl Apex 
EngmeeiiDg, 1454 bolsa, AtaScadera h Calif. 93422 

SUPPLEMENT YOUR INCOME. Make money at home 
wilh corks. Fantastic c nations. Book gives slwt- 
bystep details, 33-95. Cnrlucs. Hfi:i 175, 

SkaneiLeies, HT UlM 



WIN At the Races ™ Lifetime Income -- Predict- 
ini Today's Speed of the IharDDAhhred Race Horse- 
— fre-e Dftailif Webster, Bo* 673A, AtFe, Texas 
JG02Q 

MAiLdRBER Book Business Pays Fantastic Money! 
Free Details! Ad yertrsing, POhte l PM], MaUerly, MO 
6527D 

DISTRIBUTORS Wanted: Flight tested 12* Boomer- 
ang. Pdlybagged. Colors: Blue. Red. Orange, nr 
Green, Bduneranfi. (drawing irtslrdcliMi, and 
CUtfibUto-rs mlormehon. 52.99 Each, Sgeeify RLBflt 
or Lei t Handed (Drawer. Virginia Besidenls Add 4°,6 
tax. SC n J Pd., Dept. WS-1M. Bd 2B, Davenpcrt, 
Virginia 2423s 

HOW TO START A TRAVEL AGENCY — t(Hrr key la 
success plus tree eitd discounted travel. Free 
del ails, Merlon, 937 Weil Liberty Drive. Whiatop, 
Illinois 6<J187 

999 Law Capital Businesses, Free DefaHs, Hem. 
542 Seneca. Dept. 1 0PM. Aurora. Illmuis 60506 

AS1EMBLE PRODUCTS AT HOME. Many appartuni- 

I i 4 s paying High Weekly Profits presently available 

without msest-menr, Write: Businesses, 92-1310 

Brjghtan 11th, Brooklyn, New York 11235, 

OET into the lucralive hornc imprcvOrnent busi- 
ness fun or part time, we help you make huge 
earnings. Send 25f lor eur cqmplete inlermation Hit. 
International ConlractDrs Asset >al 1 cn . 1820 W 91st 
PI ace, Kansas City, Missouri 54114. 1BL63 361-99D9 

SELL Becks By Mail. Complete Dealer Set-irp — 
25C. Midwest, Boa 44R2PM, Shjwano, W.s, 5436C 

WQDDWDHKERS - Turn J4 m*teripl ifilo (.34,95. 
Free Brochure! Pike $hop, 7BP Weil Peterboroirgh, 
NH 034GS 

SELL SENSATIONAL LOW-COST BURGlAB ALARM. 

Ficeptixmai margm sjmpre* for i real, Northwesr 
Elfldrtc. Ave. 12 1. Mitchell. S D 573DL 

■hit MONEY RocK Bottom Prices. Jewelry, hau sa- 
ws re, Novell icx. Wnlchej, TpjfS, Books Bnoklr-t of 
Hepulable American Suppliers Names Only (3. DU. 
free inioxmition. Peikuvics, Box 236 E, Rahway, ri.j. 
□ 7Q65 

MAKE Flig Money In Flea- Markets, Mail-Order! Free 
Details! Classic. Bo? 2QUPM. InlerlakCO. New York 
I4B47 

SUCCESS and Financial Frr-nfom in Mailorder. 
Learn praressinnal secret s. Free reporl Mandrel!, 
Depl fMLDI. Clendive. MT 59330. 

YOUR Ads GUARANTEED to Pay. FREE COPT. De- 
tails. AOCQFY, PtlB 50361. UchsonviMe Beach, 
Florida 32250 

START YOUR OWN SALVAGE BUSINESS. Utat prnU 

II jMttenliar. FREE DETAILS. MBA, 635D fewnllne 
Hd . Byron. New TOrk t4422 

tEAPN Sewmp Mach ine Pc pa 1 ring. Men Women, 
lucrative Ptcfiis. f.ressiin corrr-spondenee Scheer, 
Uoa 1177 , Spencer, Iowa 51301. 

MAKE (7,000 DO MONTHLY. Spare time. Unique 
proven emerjn-se. Nn Mimj: no cau-ilai lo tlari 
Free brochure. K a sD builder, 601 1132-1DR, 

indF^nainuNj, IndiiOa 46225. 

- (7M. Monthly Possible HaiSinn flaMntj For 
Lis. Delays 25t, Laii^rafary An.muls PM Idc„ P-O, 
B 01 2457, Grand Rapids, Ml 495D4 

I MADE (l Million. Find: Cap- la 1 fur local 
merchants A BUiincstmen. TdStfd plan — ho sell- 
ing. Free Details: FB4- L2, Kerrvil'e, Texas 79D3H 

FREE Ma lord nr Dropship Busmesi Murnrinn! 
Mailer'S Warfd, t*"ii I355K, Sroux Falls, South dakala 
57 JO). 

I MAO( (4Q.QDD.0Q Year by Mailorder 1 Helped 
aiders make money! Tqrrev Hex 3||YY H YrsfFantl, 
Michigan AB1G7 

ROOMING Book Bu-siue Si ! * Amarine 80Q% Profil. 
Dealer Packet I ret' MiTchfll. lies LD5BPMJ. Beal on, 
AR. 72015 

MAIL Baby Catalogs to New Mothers tor Big. 
Prelim ffe tails Si.OO. veil PM, YpsManti, Michigan 
4019? 

GUARANI | EO WeeMy income of (739.DD Work at 
Heme. Earning* guaranteed. Sift, Box 1 82PM, 

guitmjn, Tdias 75793 

ll.2Da.D0 Mcnthly Railing Earth wprmi Tct US. 
Free Delails, Baker Interiprisei,, Bex 193, Sparlx, 
□■''in 43J9U. 

WHOLESALE OppoHumly Over l.BDD Products, Tree 
Ouili, P,0. Bor 4855, Panorama, Calirofflii 

9I4Q2. 

BADGE PARTS. We jtotk 9 Si Mi. Write 1 OebbCler 
Cn. Maeufjcrurer of Badge and Mug Machines., 1532- 
U Ncrih Jackson, Milwaukee, Wisconsm 53202 

FftES Detain en High profil Mail Older Bedk 
Business-. Van tare, Sgi 774 PM Hyde Pack, Mass. 
02(35 

FREE brochures " reveal" (900. □□ daily marketing 
pFanf AlIrrelHeo. Box 91305PL0, Cleveland, Ohio 
*4101 

MAILORDER MILLIONS. Linen reveals success 
secrets. Helped aUier^ make m^ney, True Octal h. (. 
Intei prises, SG8 Maple St., San Mat eg. CA 94402 

how to Sell inrormjtion by Mah. oienes phai-o- 
1725 Lawrence, Scarborough, Ontario MLR 2X7 

WHOLESALE OjHHrt unity . Hundreds of LtrmS. Fail 

Seller; Information. Snurhino LGJSP Cunrnjflv, 
HeDy^rton. Mt 4fl912 



HIGH profit business. Income limited wily by ycur 
desire tb succeed, F & l Specialties, 9104 
Mtptewocia, Mmtax, otiic 44 OBO 

shaklee Distributers Earn from a ftw Dullan tu 
Over J 14, ODD per manlft, Detail*; Ralph Phillips, 
39lti Isvsnnah, Garland, Texas 75041 -~ 

"(9* Daily Cl««niif| hpuhk, Oincej," Ffm 
D etails ! Cleenin^ca, Bax 474ft, Dana Point. Cft 92623 

HOW Tu Open And Operate A Paperback Book 
Lxchenge. Del ailed lllpslraled Guide JB.95. Bayderry 
Farm Enierpr,ses. P. 0. Box B-1, Perk as le, Pa. L 3944 

HQW Misert gat Rich tfrndin-g undervalued Stock 
Oargamaf. Srmqn. L2GDM Sawmill, Tenkerrj, fiY 
10710. 

FREE He port. New Disceverv in BaltCHf Recoudi- 
tienmE means "Big Profits Fail." El-Gclane. 7415 
Gable Drive, Lillie Hock. Arkansas 777D5 

SELL bonks by mail. Complete set-Pp Tree! Regal, 
44 Grove, ArlihgliHX, Mass, 02174 

(ELL Photos, Slides. Big ProfilS. Informative 
Hegsrl, (1.50, PS Enterprises, Bffix 566. Hprtfi Eill, 
PA 10420 

FREE Suit elm! "Money-Making Mailorder Meth- 
ods!" Wailwn, 15384 Luray, pjftsaurfib. PA 15239 

SAVE hundreds. Plan xiow Tor tax uvifue. Mtails 
free. UNiTAX, Etai SC, Last WcrTh port, flew York 
1 1731 

GET Business Loan From Bank or 50A Detailed 
instruct lens and Semple Presentati-cn pi spared by 
Experienced Harvard MBA, Send 514,95, Tilden 
Gpmpariy, Bov B5IE, West Oennls, Mass, D267Q, 
dr Call TQ9I Free 800- 327-9191 Eat. S29 And 
Charge it. 

START TOUR OWN CGN(ULTINg PRACTICE -~FrI| 
or Fait Time. Complete sltyr- by- Step marketing 
prcFTam. Free Information La Crests Publications. 
30731 Huh Valois. RanCJio PjUos Uerdflt, CA fD274 

PADTIU FROM CLASSIFIED A OVERT KING' Bopklct 
shews you how to start, your cwn business with 
Classified Advertising Dfliy (I 00 iRefurwlEible wilh 
first order. > H. t kAPKtL, PDPllLAB MECHANICS, 
DEPT. P, 224 WEST 5TTH STRUT, NEW YORK, N.Y, 
IDDIR. 

FREE Giant CaLaldg — busmens plans — re- 
veal haw tn become wealthy whgfesarer -- - from 
home full/ spare time — Carwal. G0D9-f*MIQ 
HI Iterant, Tacama F Wachingleo 99499 

(58.9D Tom-c-rrort. (353-98 Wgtk. GuafihteeLt. 
Free Report. AAHiP, Uml 29509. Modcgnsta, IX 
75225 



MONEYMAKING OPPORTUNITIES 



PGNER, Mak* Money Playing Poker, becume a 
consrstent winner Reporl shows how to pul odds in 
joiit favor. “(TOP LOSING NOW", Send (2.M lu; 

OELTA HO US I, 5n#L, 5, W51 (0. Ada, C*iUftgci r 

llhnms GGfiJG 

INVESTMENT Sfralegy! — 35-SD% annually— It 

■^nrhsl Full Offai's (5,f». W,D. Jacobi, Bur 793. 

Troy, Michigan AAXHIR 

PRDFITABLC RENTAL FA GRADE, Make mwey With 
youi rental propeity. Lverylhing you need (5. Lamar 
PAM . 319 Basinghbus*. Coiumbu. SC 29210 

INCREASE YUUR INCCMf! How? With a simple 

dinner plate! Complefe details (5-00. itundamuf, 
DepC. W, Bex 7ST. Samt Tehn, h B.. Ban-ada E2L 4E3 

MARE Stalu etlES, Nrvelt-es, Imitation Marble. Sell 
lu sides ur slart gilt shop. Oetails 25$. 
Marbleu-ixig. PO Box 1178, Ballwin, Missouri 530(1 

(WEEPSTkRE - I 1 : 1. 1 1- Contest News. Free Sample. 
PrilfeWmner-P. tox 10 'j%. SI. I'EterE.burg. Fla. 33733 

ITBf Wasting Money answering aoRsUadabie 
adveillsemenli. ConFidenlial iL-port explains 1,00-5 
offers, Cipbe, Box 2obflB-PM, SI. Lours, Mo, G5139. 

free - Ea»y Way s to make money selling entiling 

new products — full ■ spare time send name, age 
for 5 months free subscription. Opportunity MagA- 
H n p, 5 N, Michigan, Pcm. 3^9. Chicago 6O6CZ. 

(25,D(KI.4D In- yaur spare time. Home Manufactur- 
ing Business. Write for free details: Mason. Room 
Md-I-IK, 151? Jarvis. Chkeiga, II. GQ62G- 

yinyl's Where the Mwey id Proressibimllr iepair, 
refrnish recolar lurmtura, luggage, car tops. Quick, 
easy. Two smell 520 rabs 1 day earn you (l.DOD a 
rronth. Homes, tars, offtces, restaurants, unlimited 
customers. Start earnrng alter 4 Lew Keys pratlice. 
Sen h 1 idea I del a Ms Free. YIP, 2G62 Montrose, 
Chicago. 5Q6I8 

JN&TANT Wm. Now avjjlabm ftrsl instant prrie 
(Million Lutiary, Free details enrl membershlpr 
C ,1 'i n 1 J 1 .1 1 1 Muncy GJub. Depl. PM, P.O Bov E006. 
(Rdelai-dE (tn.) r To.ron(0, Dolario, Canada M5C 2K4 

MAKE Money Buying (crap CoIdH! Fre* DelaiU: 
Meredith. Box II2IEIHM. Reoo, Nevada 89510 

(47.50 Daily start ms; next week. No mailorder 
up-off or UufFLhg envelope* Swindle. Send Sell- 
addressed stamp? d envelopii: Gbiamek. Drawer 4099, 
Vilify VrMagJ, tfft 9160? 

(Conti nufS nn ntit gagu 
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MONEYMAKING OPPORTUNITIES 



ICMtmutd Tram profiling psial 



PROFIT! FBDM CLASSIFIED ADVENT IS I Ht! Booklet 

Si-mwi you hpw To jtirt your own b^is-i-rvoxx- with 
Classified AdkerEltlfli. Only JI M IRittiAdlblG with 
PniL crdt-' ] H. E. KAPPfL, POPLAR MECHANICS, 
DtfT, p, ai4 WEST B7TH slfREET, NEW *QM, M, 
1 W 1 *. 



IT CAN BE naH(. «*k* tew? on wjii strwt. 
lest ed M El h nd IMS. IMEKALtr, 12445 J'laiil at-un 
Heart, Vancouver, Waibiftuton ( l B 6 h 5 



JUG DISCOUNT ttirtlUftdrSE Cnldlsi; HI .00. Kent 
730 L St , Weil FaEm I5 «jc!i, f Ipridi 3}4$l 



CAMS LEWS’ l.ijarll profeiSrQhal ICC T*i| 5 NOW, WlH 
mar* cwiililinlly. Eater, Free aoofc list, MCE, rM10, 
23? Wood Had fltmd, Guilford, Cl, 06437 



stlti MOHFTMAHING Mill ON HER IDEAS. 0 i * 

Market! Att, 323 Frank! ifl, U 604 pm.- 0 - 49 , CD jc*CD, H 
606M 



RE RICH! Enclose $4,00 to: Marshall's, 1015 
faraon, St- Joieph, Missouri 64601 

PLEASANT SPARE TIME CASH; Custom 
nsmtpiRS lor clubs, business, individuals No ijiubiI- 
jhtrn.t Send stamp Holly, Ode 34F2ifM rip v kvddiM, It 
33023 

UoOO. Monthly PpuFbln selivne BalJDDRSl Com- 
plete irtorntilioJi, HOW Tp. $2.M. John Lyon, 
JlrfrDMine, New MampsHire 630J3 

IXCIT 1 NC tnewne By Mail Plain. Details. Eiesta-PM. 
Spnoelield, IthnciE 627Qfl 

HOW TO WIN cflNTliTS! The 4 "inxid-a" infprrttftion 
you need' $3,00. D.G, Enterprise*, Bon 25J6P, 
noflyward, CA 00026. 

wi But HEW&PAPtN CLIPPINGS ol WeOdi nfi 
Announcements for SI 00 each. InstrmetHms $1.00. 
Cl i npi it |i l, Bui 40 1 -PM, Oilesvil'e, Tunas 7b52ft. 

MAKE INFLATION WORK EON TOU! Details $2.00, 
Brasilia, P.O. B&x 7021PM, Indian, Inti 1101 46S-1& 

£A»ri 10 % ^ mii CHEQJCrNt ACCOUNT! Send 
S3 00 50: ureenbgs.fi Ca.. P.O.Box 622, LaC-roiSe, 
Wisconsin 64601 

NO TAXfS On crlri IriytoR Ru^tor, krsw r>Cia> Slew* 
ardshifi iriloimallon, 52.00, P,0, Bd* 2637?. 

Dklaimrnj City, Oklahoma 73126 

PROFESSIONAL GAMBLER'S STBATEGY GUIDE. Send 
S3 .00 Casa pun Ct Enterprise I. P.O. Son 1396, 

Fair herd, CdiricJ’ma 94$ 36 

pon uts start at mm and era* flew ia si Mem- 
pa. Yeast Raised Bavarian Twists. Oelrcipjs. Instruc- 
tions $6.00, Donuts. 00 k 43, Clayton. DE 1533ft 

BECOME SHAP-COLLi DEALER Cold now oyer $300 
ounce. Pay $10 to $60 ior Old Gold Chains, Bute- 
kts. Welches, Dentures, etc. Get (we to t^n times 
rnerfi tism resommended gold Rimers $500 weekly 
possible. Spare time, ir.itis secrets easily maslercd 
Write Cold Bureau, 2210, 3140 South tkein Drive-, 
HaliitiilAle, Frorid* 33000 

FORMULA investing. BHtm,’. $2,00. SftCenui, 10 
Old OrsnarB, Lilian,, Pennsylvania JftOJ2 

SUCCESSFUL Moneymaking Plan; For Homework- 
ers Thert'l One just H i k ! i t 'oi Von! FREE u(TailS, 
5 srff Products, Be* E-5415, Ann Arbor, Michigan 

«ior 

MAKE Hfjg prufri* Atllllig irtldmetion by mall. 
Complete p |a *1 and Imiructlea HI .00. Wnghtp, 11531 
Loomis, Chicago, HI- 6064ft 

$25,000 TELNET Potent ill I Uniquu Buiihtlt. LlEtIw 
liiveslment er Work. Copy-wnted Repoil $3.00- 
Marqum, Box 626, Windsor, £r. 06ao5 

SfLitNC KNAPP SHOES IS EAST.' Highest cash 
t*mmiSS:Dl»i immfrrtiiteir Eny&y » Steady inceme 
with utislied repeal customeri. yegir n>vn hour?- m 
divestment free sales Ral , Knapp Shoes, KOI? 
Knapp Cenlre, BrAchton. Mats. 02401. 

HORSEPLAY EASE SHOCKING NEW WINNING METH- 
OD REVEALED! WRITE. PROFESSIONAL STSFtMS, 
BOA 4B79O-PM101 LQ 6 ANCFkES. C At IF 9004), 

PROFITS FROM CLASS If IT D ADVERT IS INC! Bonklcl 
ahftVH-r you Aryw to jtail ynji own bn^mees -wiini. 
Clissihfd Advertising Only $1 Du (He Fundable wiih 
fjiSI order. i H. [. A, APPEL. POPULAR MECHANICS. 
DIPT. P, 3i* WEST 5TTH STREET, NEW YUBIl. H,t- 
IOCT*. 

APfUAlSlNC Real Estite. Fanlivtic Profits. Free 
Report. AAR, Box 612&PM. Hayward. CA 94640 



RABBITS— CHINCHILLAS 

FUN B CANING ANIMALS 



AM« rNG Perils! * 10,000 ^Ar|y Ha^ns Rabfrits 
lor Wan I end Breed uijt, Details $1.00. Amcftcan 
Anfiur.i, Mai la 12. Montana 5953B 

NAISI Chmehrltai. Guarantee it HKomc. Send $i 00 
tor hieralitra, Cnfti E-ii'j wmdy Acres Rnnvh, Rente 
4 PM. C»SJ*h. InilMHj 40777 

$600 $1bb0 Montft ptftn ranine labbils for ji, 
free details While's Habtulry, PM, Hudtan, Ohm 
44236, 



EARTHWORMS, LIVE BAIT 



f NIL Lilerolur* ProhlJble BdimeSA Ralatne FISH- 
warms, Crklelt, We Teach ynu hnw to Raise and 
Sell. Write today. Carter Frxhworms. Plains, Georgia 
31710, 

280 POPULAR MECHANICS 



QNiV Niffhtr ,r !uv , efi — Rnhe/relill — Frm Ut«ra- 

lure — falft'l Earlft-wormi— EdkSfrft, tk. 31746 

REDWQIMS SedmM 6.000— *22,00, 20 , 000 — *5?,00 
Including nustage Raising instructions. Rums 
Worm Fermi, P 0. 6 ux 4 [( 6 PM. Wacrj, TK 7B706 



POULTRY & GAME BIROS 



019 Picture Cclor Ca1*ld£ IL 00. "Every thlng- 
Ye« name it!" Swans, Paieocfcs. Bantams, Fi aeons, 
hobby sue alios. 5tromlierg J s Pels un.ln led, Pint 
FT i v l- ■ $9, Minnesdla M474 



OF INTEREST TO ALL 



TOUR favor 1 9e TV or MOVIL STAR — even SANTA 
on i Dollar HU I It's All L seal I List Y-our Favorite 
Ceiobritlei- *3,96 each, riagc Enter prises, 45 
Mk i Mir court, Gaithflfsburj, .md 20760 

$AV{ TO »% WTFRIY On Gn«erltlll Cnarin- 
teefl*! tniormstion: Rjsh seK drfljressed stamped 
enveldflfl plus 25-C! Martens tm., lU-i-6 Orrknrvood 
Cl, Rm?PM, Oshkosh, Wisconsin 64*0 1. 

MfIHrCft MARC LAST. Simple Id understand tool 
r op vers ion charts. Shop c Paris and! ill ha-htly refill - 
encc ohArtv. Aka includes feme and business 
charti. Teathss me entire metric system. Order 
Now' Hardbac* *4.96, Peperpjok, $?.0P, include 
$1.00 xhippinj; and handling. Matties. P.O. Box 746, 
Uwrencevrile, Genrgii lft«5 

CUECR OPPORTUNIIT - 24 page booh ui Sample 
resirmes, seii-Apprdisal advice, interview rec-cmihdn- 
djtipvis, ^rarexSkfilily Selected jdb SO-urCtS,. mure. 
Postpaid $3.55, MANNER, JJoi 50440, 0a I las, Tr, 
76250. 

SAVE M0HETIE Avoid Tflxea! LCgdlly ' Free Report, 
In ini Duse, Box 10U4PK, New Yo'k NY 1QO03 

free, FR *L, FftLL iiundreos ol 0Hts, Simples. 
Bonks, CrtEnlofiS; mr the ashing. Detain . Addi a sso-s 
send U 00 . samples, box 946. Srfliton. VrrglAM 
23092 

CDQKrc COTTAGE KIT! Nance I and GretH comes 
alike agam. Party DontirjueCe. Dia-cul lihrebgarrS 
Frame ids i&guthei quickly, ceitsse holds 2D0 Cdbk- 
iv s aad Cnrujies Rtcipes .md Oi sections me IgSeS- - 
$j.ftfl An.iiSlaskO, ] 6 frU-l ftilver fttruat, f.G. Bos 172. 
Bjohi, N.Y. 104 6 L 

CHECK tFfG 0VERURAWN7 CAN'T BALANCE? PENAL- 
TIES? ERA OHS’- s-r.n S/ I u i UTi^uk System 10 Lull;! 
Monthly Reserve — Roduce Errors I 100% ShieIic- 
(ion CL-arAhleen, rempie Mouse, Ooa 5721, Sardsota, 
Fiendn 33579 

PBK in P&wLR: Scientiiicaiiy calculated poker 
iidd-. Convenrcnt pocket sire. INVEST, DON'T 
GAMBLE! Send: *3.0071, $5.00/2, U0.-50 5. OO70fl, 
PO. Roy 1445, Schttidale, An/ofli 65252 

BUNSLAN AHUM LABEL* Self Adheimg Metal, 
lyed. Inaiea'cs Alarm System, $I,5D each. S0C. P.O. 
Bui 577, ton- la, Ca. 92002 

Cl AN r TFfERMflMtTER rtnd Temp u rat ure at OiS 
IfliiL-i-. Cnnulix S'Vi" show! hath CeHiuS and Fanren- 
lie it. Large Letiering J7.9B. Annslasuj, I56D4 
SiKkor Street, P.O. Bern 172. Brunt. Il.r $0461 

PHOFlTS I'flDM CLASS) f IK ADVENT! SI MSI Booklet 
shorn ynu how m Marl your nwn Dullness with 
Classrtied Advarlmni, Only $t.DD fRciiradaftlu with 
lirsl ardor j H, E. KAPPEL, POPULAR MECHANIC*. 
0EPT, P, 224 WEST SltH STREET, HEW TOUR, k,T. 
1 UHi. 

WQPREEQ -- AbDUI. Radihliun and Nuclear Acbi- 
bents? New Radmtion Alaim Pi amides Wiiningt. 
Wr-lfl- buuUax, &dk 763. WheatFarvrt, CalHc-m:j 
96692 

I0ST Patented— Removable HdfltUes CinlSr. Stnfl 
dollar '-Jr inlnrmat Dfi Dollar refunded when -order 
Inn. Richard Afar, Route 1, Sibley, Iowa 51240 

GiscauHTED gift* u 6 mi! latest income 
i&PPOftTuNiTIES, F reeb.es t Gee'i, 2flB 1. Uv.nEslDn, 
Livingston, Menu lessey 07Q39 

WIN Donsistantly, Poker. Races. Dice, free 
Brotlmre. Timberhtli, ChtStnut street, ElOr 51, East 
Agree, flew York 14^52 



llTt Sur^lui Army, Navy Hare 64 jujo LI lu nraled 
(«Uln E . Send ft. 00. RuveL, 303? hart h Clark, Orjt 
J-IP, Lfveaio. llr. 60657 

" j-I-Lta . .IttlBJOM ; ‘ Cut / .'"[tiJJ.M! 

, . A5D.DDD ITEMS!! , , CDlFINNMEHT SUHPLtltr! 
MOST DBM PNC HENS I VE DIRCCTQRT AVAILABLE tells, 

now, where m bur!! . .*i TO 0 R area if $ 2 .oati 

M DUE TRACK CUARAHTEII! ''Gdveinmeflt IntornutiDn 
Serkn*s„'‘ Department 110 , flok 0W40, Skfl Frih- 
ciico. California 94100 

Orr-P-I E-I4L-L UNITED *TAT|< DIRECT 0*T . . 
jirrpv . . $37,221! , . 400.060 U|Tin|l*9 . . Tour 
Immrtiale Aigj I! . . UNEQUALLED!! . . *2.00 . . 
'INCLUDES G-L4HD5, C LUTTERIE* INFO SUi&ES!!) , , 
UNOUNQH |0 n ALLY CUARAHTETbll , . united 

states. Great Lakes FiiUora! Surplus DepoiilurT. 
&607Pf, Marsh lie Id, Whe Dnsm 54449. (tQPTNIfiHT 
1 1 71.1 

MOT OR C Y CLES — JLEPS — N til COPTERS — IUT0 HO 
NILE* . . . DOVER N MENT SUH PL US DtHi CTONY — MDH- 
tf B AC K CUAkANUE— How, wNurt— H.DO. C£ 

Information, Deparimenl ECO, Feiterat Building, Box 
3913, $pMugfield, Massacnj setts 0U01 

JEEPS . , .9 CANS , . .! As low as l-2{ on dollar] 
COMPREHENSIVE DlFLECTDRy tel It hOw, whore. Y0UR 
AREA! $2.60, MOHtTDAcK CUARJINTEL! Surplus 
AmoriU, Bin 20390, OeparLment C-ID, Jackson, 
Mississippi 3B209. 



J frE-H -5 ( ! 9 S33.30 ! r. , 525,000 Items! 

Buy In Tour Area! Hew! Where! "£U‘iraqtt *4 1^79 
Gay-crhmert fttrpinx Oi rectory" — - locludrr|r ‘'Buy 
Cowromeril 1 iK-D J Guide/' — '‘Cavemhleftt OFf- 
Das L-fl-T-T-E-R-f GUrde" - $2,00. Giurplus, Bdy 

2QU9. ftyrncuse. hew Tor* 13220 . 



&OVERNMIHT SURPLUS, % ydur area, HWL 
Wheie. Send *?.OD. SURPLU* HEAD0U ARTEHft 
BuiKING, SDK 30177PM. SU yMngtoH , DC 20014 



JEEP* *52.40 AiM>lanet $75.09. Traewrilers *5.70, 
Bunts 57.50. dircel Irom soke-rnnienl. Dirtfif&ry and 
Sujpiua ("ji>int *i.0b IrelutirTable:. Midwest Surplus, 
HOI 4 Cj|.A«. Oiylpn, Qi liq 4*461 



LiiEEQUNT cataioa — Vietnam floats, Carteem, 
V.et-nam iDckefs. Kmves. Jungle Hals, Packs. 
HelmelJ, C Hal ions. Send $ 1,00 ftt fund.ib a, Dine 
Military Surplus, Pos RM9-PM, Nasuvlllc. Tennetfta 
37207 



LOANS BY MAIL 



IIOPHuVr TflDM H0ME, Arty imouivr, any jenny use, 
■wilFiln Jo days, Competitive Hates. A I sc. you can 
earn unliniiTtiS income as our Money A^enl, Ho 
wperlence— own bours. halluuai Cumpany ta assist 
every way passible lYo Gimmicks! free- Dtliil&r 
Financial, 0upt LP t-lfl, ] ]43 Reservoir Avenue, 
Cranston, ft I, D292P 

GET Gash Cunts -frcim Gemer pment . (Never 
Repay. 1 Also, Cash Loans, All Ages Eligible. 
Complete Inform* l on. $2 {Refundable. Surplus 
Jundj.fM, 1B» K SI., JT502. Washmalw. DC 20006 

R 0 RHOW *25.000 "oveiniutiL"' Any perp-as^- Keep 
ndelmitely! v/r.lu! Success Ftesearcfi, Box 29263- A^. 
iiMlianapoiiis, Indiana 4B2 29-. 

BORROW $1,00D'-$5D,DDQ Secretly— . "Ovn might -' 1 
Anyone 1 Credit UfllrtipdrEartl, Repay Anytime. Incredi- 
bly Low inleresl. he inteivir?wi r Ccuiateiaf, Casiftn- 
er?. Unique '-tinpncier'S Pl?n,'“ Full knlurmatien, SJ 
(RffondabfeF. SpecLrum, 70 Wall 59.-7 hew Turk, 
10005 

DORdOW m,0P6 intirffil-frrtlf Repny AnytFma 
Eg ary one eligible. Free Neperti Ececiil^e PM10 r 80 s 
996 r Dundre. Hu da 3363A 

FREE D-hnils on haw to burrow up tu * ID, GOD 
entirety Ijy engii wmt-P»stal Financial Sarvices, 
Inc. Depl, 6650. Rl4 Pierce 51,. f 0, PC* 26B, Si6U< 
City, Iowa 51162. 

LOANS’ *2,000 $5,060,600. Advrst am«unE - 

purpose. Write: National Advertising Agency, 507 
P f.lth sve. fl l: w York JODI 7, 



PERSONAL 



OF INTEREST TO WOMEN 



QUILTING CAN BE A LOT MORE FUN And gd twice 
ns fast when done on a Game. E T, s one canvas 
nRkrt for easy Flucage and you ban make a in a 
weeKenu r-.is *2,25 i*r plan to P^jHvLaf 
Muchaoius, Dept HE, Box 1014, Radio Cily 51a., 
Ff,T. 10019 



government surplus 



H 0 rW T-fl CDU.EOT to *112,501 C0VEHRMEHT 
BENEFITS OWED TDUII — NEW REF 6 BTI! — *2 — 
MdhEYBAtK CDARAHmf! — "'BEIlCms fcOMFNSTHA- 
T 1 0 N:, '-■ DEPARTMENT tfl4-BTD, NATIONAL PRE56 
UP IL DING. WASHINGTON, Qt J(J&4g r, 1$-7B 

MANUAL. Nnw te bid i/pm i r e* tali lugs received 
regularly. $ 2 , JbCi. Ubk 3U1, lloimlejtan. IL 41701 

"Luvchnment sjrfius dirictort." . , . Buy 
560,666 items flhc iudrdf J-npSl , , , lew 01 it on 
dAM*r! Musi complete inioflThlioA avftrtatle — 
S 3 .M JgjjisnUraJ. SUinUl DISA05AL, Dm IS1D7- 
AJ, WASH?H(fQ»l, DC 20026. 

OOVIftHkHHT LAND* F| 6 U J7.SB AC«CI Hnme- 

SUes, firmiflg, yacalianmg, Invetlmerrt npporluni- 
iiesi J 'oevernmeei Land Suyer's Cuide H plus eurren-t 
I ill ires— $2 DO, Surplus Lands, Bfle I9ID7-AJ, 
Washington. D.C. 206S5. 



INFOHMATFDfl/Assislance an Anyth in g. USA,— 
Wi-orldwiJn Fniernali-ortal Rrv^arcb Sw.ce, Bex 225, 
rime Q*M, PwniylvAhiA 19422 

COLLEGE DEGREES BT MAIL. Rehuwittd 

UnivErsIties offer full-acereflitad Bachelors, Masters, 
FU.Ds . . fine icvfa-ap.e details. Counseling, flox 

317-MP-10, Tull In, Oalilurma 92GSU. 

FINANCE TQUH DREAMS With toirrmitit and 
FuundatHon Grants. File dntelFi. Toir-PMIO. 432 PCH. 
Hcrmesa Beach, Calilprnla W?!v4, 

LATEST irmrwrie Suryeillanee COifntermeitrrrAS 
Equipment. Clifton, Dpi 22DX, Miami, Florida 

VETERANS Learn frem a Marlgape Banker whit 
the VA u Iro busy to tall you ffegardinic FfDme 
Benefits, *3 DO. tins nc iai Publ.calidtt, 3400 
Mon! rose A.UQ-SD, Hpuslon, TX 770D6 

BFALE Questions ins wereif. SlampHd envelope, 
By ton. 17167 Rentier. PelroiL MicFiigah 4ft219 

college Dlplqmsi Wilbdut C15FS44. Accredited 
Degrees by Wall, free DdliilS, EWC*. 06* 3 342A, 
Seattle, W A 96133 

DIVORCE, Retl toe rackal! Fight alt discrimina- 
tion! M-araMe, RtlornejV f nformition f re*. Ptn-ai* 
disiemmatfl. MEN'S BIGHTS. AflS'H, BIBB, Furest 
Like. Mluit, 55025. 

[OBnllnired an ritit page) 



PERSONAL 

(Cairtimiad from inerting piiij 



PSORIASIS SUFFERS-: DISCOURAGED) Write 

far free important information mil Is helping 
thousands. Piiatol, Bo* 29277PM, Farms, Ohio 
44129. _ 

PERSCRIPTION Eyeglasses, Contact Leaser, Frfl 
Cato Ice! Sundae Optical 19 P3 fertniFer, Vrap ji ingflTS 
falls, NY 12590. 



CQWf IDFNTI*L Chicago MaHing Ad dress; uuUDtss, 
Porsnnai Since I9UI Hen center, 323(A) Franklin. 
Chicago enGDE 

VITAMINS! Rfiifltiblf Prices, OulmcttC. Box 
Pi 1043'] , NEW Bedford. HA 02746 

fECUSIOM * CoftTlrti? Get WeilUiy! free tnlornn. 
tion Mounts uitcp Publications, ficur 1264, Gunnison, 
Colcrado B-12 3G 



REM AILING SERVICE 



SUV INC ■ Carbide *S/lb. r Steinit *J7lb., High 
Speed Steal and ali ether Optic Mel a Is, 

6 16-9 79-10 75, 

WANTED — B4SCA4LL CARDS, 1900 to 1973 
IMMEDIATE CASH PAID, send Cards to US for 
Payment,, or Mail or Call ip what you hove, GMP5 
Corpora linn, 856 El road Street, Trent on, New Jersey 
DB61L (G09) 695-5444. 

BUYING Order WsetaJI Cards Sieve Ctcrper, »1 15 
Truest Avenue. N. Hatlyweed, California 9:603 



HEARING AIDS 



HUGE SAVINGS, Eliminate dealer mart ups. free 
Trial. Batteries Wholesale. terms arranged. 
lloydi-PMC, Rockford. III. 61104. 

TRY before yen buy! Rhodes Hearing Ards, 132-C, 
Broahpfrrt, III 62910. 

FREE HEARING AID CATALOG —Save Vt—hj mall! 
Writer "MONEYS AVER 5," 9530PM- LD La^gdon, 

Sepulveda, CAL 91343 



GARDENING A LAWN CARE 



HOME GARDENERS Germinate IKif, root Cutting I 
year found. Build propagation be*, foil in si ructions 
*4,69. Cahill, ELtx 64. Alamo, CA 94507 



FLOWERS, PLANTS & 
NURSERY SUPPLIES 



LtAflN Landscaping and the growing ct plants. 
Star! a profitable business part or lull lima 1 . Frn 
information without obKgalion. Lifetime Career 
School!, Dept. Ar575, 7251 Derry Avenue. Id! 
Angeles, Calilornli 90064. 

MO* GknHRflt (» Pound. Hot seeds. Roots. 
Goldenseal, Tull Information, K, Collins. Viola, Iowa 
57350 

STUCK ON CACTr? ECONOMICAL, EXOTIG. EOT 

Cara Cacti, For Free Price List Mail To: Clia rite's 
Curious Cacti. P.0. Bos 1219, Maitland, Florida 
32751 



FLORIDA AC HAILS Itec ft lying- Forward mg. Allen, 
632b AulPin Driw, JacfcscnvlFFe, Florida 32210. 

~ CONFIDENTIAL Service. Write ; Pony Express 
House, 1391 Archer, Live Oak, Ca. 959H, 

CUCAMONGA, Ontario, Upland Remail Address. 
Write: flbhun Systems. Box Af. Cucamonga. Callfor- 
ivll 51730 

PENNSYLVANIA " HfirijiH, Confidential, 504, Alvin 
Entei^rlies, Box 503. King e-t Prussia, Pennsylvania 

T090NTD R Emails - Confidential Service. Write: 
Williams, Bos 635, Adelaide St.. Taranto, Canada 
M5C 2KI. 

*4.00 Month Remain. Businesses Welcome, 
Bernstein, Rex 91. Maple Shade, New jersey 00052 

free; Remailers listing. (New Agents wanted): 
Son 471PM, Atlanta, Texas 75SSL _ 

UNLISTED ADDRESS. QiSCrfet and Confidential, 
ftenail *0? Single. Mail I r. rward-n.it Service, 6050 5. 
Main. Houston, Trial 77025 

CONFIDENTIAL 'Unlisted Address" Boston . . 
50c Single [guaranteed! II}. Renta ilrb, 142 Great, 
PMlS. jeOfortf, Massachusetts 01 730 

OHIO Services CwFiderrtiaf Write today. Webb's, 
log 16309, Hocsy River . Ot)k) 4 4110 

hdmplulu Remallf. Send £ letter from paradise. 
SOf. WRM. P.O. Bui 15071, Honolulu. Hawaii 96015 

AMY* HEMAIL A fORWAHDIWC. Reliable, COnfidert- 
ti a I , Box 321SS. Phoenix, Arizona 65064. 

NATO Mali Forwarding Service. Nationally known 
22 Years. Write; NATO, Box 1419, Sarasota, Florida 
33578 



MISCELLANEOUS 



1TEBALL Hi CM T LIGHTS, Beautifully tallied. 
Specify At ra -American or Caucasian!, 12.75, first 
National Eyeball, 329 Cluverdale, Akron. Ohio 44302 

PHOTO ID. Staled in plastic. All states, provinces. 
24-hDurt. GUARANTEED. Send *5.0D (additional IDs 
*4.00), photo, nemo, address, height, weight, hair, 
eyas, ftlrthdtl*. CARDINAL, Bon 5200- D»46, 
Jacksonville. Florida 32707. 

ORNAMENTAL iron Designs, Book of 1600 Beauti- 
ful, Practical Designs Tor Railings, Columns, etc. 
Free Literature. Cunningham. 3RBI South 32 00 West, 
BOr 20095. Salt Lake City. Utah 64120 

PHOTO IDENTIFICATION CAROS. Fr« Samples. 
Documents, Box 5664T, El Monte, Catif-ornia 9173 1 

COLLEGE Stirdfentsl Improve your grades. Send 
Jl-flp fur 3^-page, Termpaper Catalog. 10.25D 
Topics. Research Assistance, Bd 259I8K., Los 
Angeles, California 9D025. (2 13} 477€72t 

SAtfCr Shop By Mail. Send For Catalog. I BOD Neisf, 
fdwardsvifrt, pa 18704 

■SUPER Giant Washer 1$ Foot with 4 Special 
Attachments— Only *29.96— -Guaranteed, K S 0 

Enterprises, PUB 1412, Camden, New Jersey Gild ] 

FREE — Mapp ShOE Catalog — Prices Discounted 
— Knapp, Jo? Ktnii often Noad. Lynbr*»k. NY 11*63 

TUBING; Vinyl. Latu, Ntoprene. Colors: Data 
logoe: Canaf Robber Supply, 329 Canal. Striet, hew 
YOffc, NY 10013 

IDENTIFICATION CARDS, Send for Information.' 9Z9' 
University Ave., Berkeley. CA 94710. 

PHOTO IDENTIFICATION CAJftDS . . . Certificates . . 
■EEJ ARA N T E E Q1 1 SarhplES 25( . . Bascco, BOK 3461- 
P-79, Providence. R,|, 02909. 

MILITARY stuff - TOQQS of things. 65 pages lull 
or Jackets, Boots, Metals, Wings, Ribbons, Insignia 
plus outdoor Stuff. Send Sue (|l firs) Class rush) 
So: Ken Norm, 1090 1 -A Millikan, Irvine, CA 92713, 

FANTUTICH, Magic Pen Hut makes its own ink 
disappear, *| 99, ihree lor *5.35, E.L MaltesiHI. 
521 Cavisvllle Pdf , North Rings town,, R.|. Q2B5Z 

MYSTERY PAPERS, unlKlT til* if SKrtf. $«Hl~*^» 
10; James Wood, Bov ?136, Spring VaMoy. Calrl. 
9207? 



WANTED- — M ISC ELLA N ECUS 



GDt&, Silver, Platinum, Mercury, Tantalum 
wanted. Ores assayed . free circular. Wholesale 
Terminal, Norwood, Mb, Q?D&7, 



TOBACCO 



FREE S HO KIR' * CATALOG!!! Write: Y.&.O.P., Box 

3373PM, GrlfiadA Hills, Calif ftrnia 91344. 

MAKE Pipes. Write "to: ''Plrno P09 Bex 59211,' 
Chicago. Itfiftois 606*9, 



SCIENCE & CHEMISTRY 



LABORATORY Chemicals, Cla(9w^re - Apparatus, 
Catalogue 91.04. deluxe Scienliflc., 934 3, 13 Street. 
Manitowoc, Wiicontift 54220. 



FORMULAS, PLANS, ETC. 



TOUR FORTUNE In Moneymaking Formulas! 
Thousands available St bargain prices — manufactur- 
ing secrets— easy money methods- -details *2.00 
(Refundable!) — GWA3. Bos 19-3, Brookfield, Wisconsin 
53Q05. 



TRAVEL & RESORTS 



AuStRALiA — free or Assisted Passage — This 
Booklet tells the Facts. E-enS *3.35. Oabblen. P.0, 
Bor 314, Hawthorne, CA 90250 



SPECIAL SERVICES 



INFORMATION On anything. Ferguson Rosa arch 
SnccialiSls 60-15 WOodSide. Wood^ide, New York 
11377. 

CRIfMDUKHEVMAH HEC1S-TER - Forming national 
register. Listing member names under traces. Prlred 
public ataon to industry. Bend *5.40 ter application 
and details tm Craft Journeyman Register, P.O, Boa 
21108, St. Petersburg, FL 33702. 

PROFITS FROM CLASSIFIED ADVERTISING! Bn a Lies 
shows you how lo start your own business 
will) Classified Advertising. Only 5 LOG fftelandable 
wilh first order.) H. E. RAPPEL, PDPtfLAR 
MECHANIC*, DFPT, P, 234 WEST 5 JTH STREET, HEW 
YORH, NY. 1OTT9. 



BETTER HEALTH 



01 Arctic*! Easy to u» 30-day meal planning 
euide. *3.25. Satisiaetion ggaranteedi lkm 

EMarpnses, Bax 9D)3 iPM 3, Nasbvilie, tM 37509. 

DEVELOP MUSCLE TDffE! Guaranteed, Send |*.og. 
M, E Weifihtli llers, P.O. Box 464, Clarksville. 
Tennessee 37040 

“ PAIN RELIEVED: 256 Pam Cfntrrs. *3.00. Pam 
Wanasement Corporation, p, g. 1675-PM, 

Boulder, CO 403D6 ' 

ACNITT Learn latest facts about how acne 
begins, causes. ireaFmenlS. Easy-to-read manual 

packed with Information, diagrams, *5,fW, 

Oescendove, Box 3LA7PM, Bellevue, Wash., 9BD09- 

■ettar health for less) new food contains ut 
essential nutrients, 74 servings. *14 50 Ordti Of 
write: SAMANA, Boa 56E, Florence, :"C ?95D3. 

LIVE Longer, Feel and be Healthier, slow down 
Body Aging Process, stay Menially alerl up Ed 10D 
years eld. React *2.51) Holloways B Adair Court, 
DelnmbuS. ca. 31906 

NEGATIVE ION GENERATORS and acttltcrltV 
(Assembred- Kits), iFascirtating details — li.QO). 
Gel ? e n tnterprlses. Bax 1242- PM, Glendale, Ariforta 
953 11 

HEMORRHOIDS Cured perminentry. Information 
tree, Ywng, Bd 9542-PM, SHlIle, WA 94109 



FOR THE HOME 

" popular Mechanics complete appliance re- 

PAiA MANUAL. 320 pcs. Book provides easy-lo 
lollow, n#n technical lert and pictures showing how 
lo repair virtually any small or large household 
appliance from a hot comb To a gas lurnaca. Gfn 
save Hundreds Of dOlMri! Price Send urden 

Lu: PccuLir Mechanics, Qepl HE, BOS 1575, Radio 
Crly SI*., haw York, N.Y. IDO 1 9 



REPAIRS & SERVICING 



BE YOUR OWN SERVICEMAN. YOU can hardfe most 
Small engine r again. Ware’s th* guide you need 
to insure quick- start ing, smootlwunji i rtg gas en- 
gines OH ywr yardpower equipment. Photocopy of 
articles as they sppetrsd in p.M svairadla for 
*2.50. Send orders to: Papular Mechanic* Dept, 
HE. Bo< 1014, Radio City 51a. : New Yprk, N,Y, 
10019 



WINEMAKING & OTHER RECIPES 



wj hemak e p* '9E6 kma re R* . , , Free Supply cata- 
log. Yeast. Equipment. Continental, Bui 64910- PM„ 
Indianapolis, in 4. 4626B 

FREE ENCYCLOPEDIA WiH*m-j*ing, BeermakiPg, 
Supplies. Equipment, Ingredients, Yynox Industries. 
Bdk PM749S, R oed ester. New York 14415 

TEN Superb Main Dish Casserole Recipes *3.QD. 
Bd;k 3, Waved y, Nebraska 64462 

EHTEflTAINING CRACIOUSLY but Inexpensively. 
Elegant entertaining anyone car do. Table decora- 
tions, serving, and over 63 impressive recipe*. 
*3.DD, Lunslord Pu&lieetions, P.O. cor 39376M., 
Cincinnati, Ohib 45239 

COIN Soup Recipe, Send *2.00. P.O. Bos MS, 
Wakefield. Quebec JCIA 3 GO 

winemaker* - oeermakers! free must rated esta- 
te-? ol supplies. Semple*, BflY 12276ft, Minneapolis, 
Minnesota 61412, 

MAKE beer, wine, Liqueurs. Free Catalog.. 
Bacchanal la. Bdk 1PM, Dartmouth, MA 02714 

wikemakers-keermakeks —Fftt catalog— Fast 

Service--Large S-eIecIhmi: Kraus, fins 765GL, 

Independence, Missouri 04053. 

ENGLISH Muffins— *l.--SA5g. Mullins, P.U. Bn 
135, Saco. Marne 04072 



SOFT Margarine Recipe. Send *2.00 loi DB 
Enterprises, P.O. B«r 26312. Sail Lake City. Utah 
64 L 2$ 

BEERMaREA* — WINEMAKERS — ALC0HOLMAK- 

ERS "FREE 1 ' . . , Cali log!!! 5p«rrum, flon J4g, 
Phillip*, Wisconsin 54555. 

MUNCY And Fun with Your Children — S3 00 
"Ka^'s Ideas", P.0. Box 166, Pardhment, Michigan 



Wi HEMAK I N'G/B I ERMa K I NC Supplies, Equipment, 
Free Catalog, Wine Hobby, P.O. 60* G-104, 
Greenwood, Ma. DlGBO, 

BEER MAKERS, Winemakers, Fftt Catalog Recipe’ 
Finest Ingredients, Equipment, gerviee 5PI 3o* 
Chapel Hill, North Carolina 27514. 

EVERYTHING Fur Wine, Beer. Catalog Jim Sandy 
Sales. Birr 30377, Cincinnati, Ohio. 45230- 

DELlCldUS Buttermilk Pit R K j pe J3.0D, Jerri Cos! 
IflH McArlhpr, Denison. Tqitss 7w2Q 

BEER LDYEfiS -- Brew jH»ur own. Delicious! laev- 
pensive! Complete Kit *24.05. Free CatalOfi Beer 
Gear, Bo* 25093M, Lansing, Michigan 44909 

PR DM I BIT I OH NDMEBREWr . . . Brewmasters secral 
recipe now availaore. Deer at 8c a bottle) Recipe 
*9 00, Woodruff J’Jtiications, I?I3 eickopll Ave., 
Louisville, Kentucky 40215 , . . Moneyback Cuaran- 
lee! 



ALCDHDL Cgokbnuk — Your complete Alcohol 
Fuer Manual, free Qetaill, Tornram's, Bojc 765 
Ashevnie, nc ;gga? 



MEXICAN Pootf LPvers. Original Recipes, Easy 
Preparation, Free Details. Hill, 1531 Dogwood, LbS 
Anuelet, California 90<M2 



BEER WINEMAKING Supplies. 38 Imporled Malts 
frae Cilalog Wine g grew Hobby, P.0. Boc 1886, 
Aiienlown, Pa, 18105 

BEER-LOYERt! 1 Brew premium American and Euro- 
Ptan beers at home, Easy-Deliuous-Fiiii. Great 
savings. Uibbuditional S year guarantee. Gceat 
Christmas idea Free details. Guane fmporTs, Ltd. 
Ijgrt. PMlWi Canal Street, New York. New Yflrl! 



GREAT Ne-rtbern Barbecue Sauce! ti.OD. CorlM. 
Bpv 4995, Statiiwi "F", Calgary. Alberta, Canada 



BURGLAR ALARMS & 
HOME PROTECTION 



DUALITY Burglar . Fire Alarm Equipment et 
niSCDUHT - Prices!!! COMPLETE Gaining il.OOSt 
Steffens Alarm Supply, Box E24J, Cranford, Hi C7G18 

PROFESSIONAL QuatlEy AliniT SySHms Iqr ypur 
Hpme Fur Free catalogue write: EAC, Alarm 

Hfpsrtfflenl, Box 7B81A, Colorado Springs. Cotorado 
row 3 
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YOU SAY YOU’RE FED UP/^ 
WITH HAULING ICE? / 

Read about THE electronic breakthrough that / 

has made the portable Ice chest as obsolete / 



as grandma's kitchen ice-box. 

IXh’* your family groan whan its time to 
empty all that yucky water out of the 
cooler? Are you getting tired of paying for 
Fwd that goes had? Whan somebody even 
mentions the word "ice" -do your back and 
shoulders ache a little? 

YOU'VE COME TO 
THE RIGHT PAGE. 

There 1 ? good newp here; The Aerospace 
Program has spun off a portable refriger- 
ation breakthrough! 

Big Research Discovery 

Space scientists at Cape Canaveral had to 
keep critical components in rockets and 
satellite? cool. They needed something 
small and light... something that used 
very little power but was absolutely reli- 
able . . . something that wouldn't konk out if 
it were tipped up, down, ur sideways. The 
result? Solid state thermoelectric refriger- 
ation modules that went to the Moon. 

Enter Kootatron 

Koolatron was quick to see the cm ban-use 
pumsi bill ties of these modules for portable 
refrigeration They worked until they 
developed Koulalron - u 12 vult portable 
electronic refrigerator that use? the same 
powerful solid stale thermoelectric refrig- 
eration modules List'd in rockets and sated - 
lite3- 

Save& Inconvenience 

Nu more driving for milt-s or h^uding into 
shore for ice. Plug it in a lighter socket in 
your car, boat or van. Or run it off a 12 volt 
battery eh arger plugged into 110 volts 

Saves Energy 

Koolatron uses very little juice — uTi 
average of only two amps when the 
tern pern tune outside i» 70 degrees 
Fahrenheit. That's less power than it takes 
to light a 30 watt bulb, Once contents are 
cold, you can turn it off nt nigh! to nave 
power. Contents will stay cool for at lea*! G 
to 12 hours. Vixtr muscle energy is con- 
served. too. It weighs only 15 pounds - and 
you'll never have to haul ice again 1 




Tfir Oru- KooAtfTO* krtp* 40 Ihm. of food at 
fwUMthvid rrfrijp rattan tttnptralurt but tatig.kt 
aniy 14*. Only 21' i!S~ i /6" etc. 

Saves Shopping Trips 

Koolatron holds more - so you spend less 
time chopping. Although it measures no 
larger than most iqe cheats, its 36 quart 
capacity is not half-filled with ice and 
sloshing water. So there's more room for 
food - 40 pounds of it . or 40 large cans of 
soda pop" 

Saves Food 

This Lsdry cooling we're talking about. Not 
the damp kind that breeds mold and cun 
turn perfectly good food bad overnight - 
exposing the whole family to needless risk 
Koolatron keeps your food cold and dry 
With food prices so high, it's a shame to let 
any more meat and milk or Mjndwichc* 
HfMul! 

Saves Money 

Ice is expensive these days. So is the 
gasoli n c you use in Looking for it Don't 
waste another dollar Lhin way! Gel yourself 
anew Koolatron 12 volt portable electronic 
refrigerator and LET IT PAY FOR ITSELF. 
Thats right. The money thrown iiway on 
iCo and gasoline and. spoiled fotrel - not to 
mention what; your own lame ih worth -will 
MORE THAN PAY for your new Koolatron 
in a single year! 

Proof: A recent survey of Koolatron owners 
revealed Lhem ooeragr saving was $156.03 




SOU ftp FAMILIAR? “\itny. uthrre tin yttu tt Hint fftuf WpauwU of icr ttkul fourgr. i m tu/i 
throaith daii'iiif (Aie or "Dad ifv vrai rr dripping more ii a nr whrrv l hr mttpptd Ihr 

fitiar r " *//ey, M*m lAenr tunu *atu ti MandunthtM art ntHiJnrt/i u rl and {phrw*} ihry xttirli bad " 

"Jfary, I'm gulrtjC Ut dtirft tbi* n<* ire rm Jny ler? t~ "C 'tofgr - r " 



2H2 POPULAR MECHANICS 



In just nine months. Some claimed they had 
saved over $500.00 on ire, gasoline, spoiled 
Food is , and the restaurant meala made 
necessary when the ice ran oul- 



NoToy 

Koolatron is built to last. The rugged case 
is filed with the beat insulation available — 
rigid urethane foam. Its heavy-duty handle 
can take loads of 130 pounds or more 
Hinge* and latches are mule of non- 
rusting polypropylene, The- exterior is a 
handsome harvest gold with a white, 
easy-to-keep-clean interior. Four non -.slip 
rubber feet keep it from marring boat or 
camper surfaces 



No H Baste -Ever 

Koolatron, was designed by engineers who 
are also boatowncre and tampers. They 
know you want something simple that 
doesn't break down and is easy to service. 
Because of Koolal ron's sol id ste fce construc- 
tion your unit shuuld never require any 
servicing unless physically damaged 
If service is ever required, it is available 
through our service depots in Batavia, NY. 
or Barrie, Ont,. Canada. 

So Reliable It's Guaranteed 
For One Full Year 

Your new Koolatron comes with a written 
one year guarantee plus complete instruc- 
tions and helpful in format ion. If you need 
additional help nr advice anytime, you can 
call or write fnr h persona] reply. 

21 Day Money- Back Trial Period 

Use yuur Koolatron for Si days after you 
receive it. If fnr any reason you are not 
totally satisfied, return it for a prompt 
refund in full. 

Buy now at our new low price 

Good news. Our increased sales have over- 
come mounting material cos is. 5u for now 
we can pasn nn n saving of f 10.00 per unit. 
Formerly 9189,00- Now $15&CK> + 17.00 
hn mill n*f, mil -.hrpf.it ng($] iff DO in Canada I, 

Adjustable Thermostat Option 

For an additional 910 you can order the 
Koolatron with on adjustable thermostat 
in place of the standard fixed temperature 
thermostat - under model FI A. 

Phone your order In collect 
now to (70S) 737 0842 

Dr tine thiH handy order coupon. 




Kodalroiv 

INDUSTRIES Dept 836 
LIMITED 
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Game plan for a game room. 
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Don't just sit there. In a matter of a few 
hours, you could turn your attic or spare room 
into a beautiful new game room. 

Try some paneling, A few shelves. Or 
maybe a whole new room. 

Your Georgia-Pacific Registered Dealer has 
everything you need to do the job yourself. 
Plans and tools. Building materials. And even 
a word or two of advice. 



So put your game plan to work in your 
game room. Wei help* Wherever you see 
the familiar blue and white Georgia- Pacific 
Registered Dealer sign in your community. 

For a copy ofThe Paneling Book, 

32 pages of compete installation 
details and paneling ideas, 
send $1 to Georgia 'Fad fic, 
Department PM- 1079, 900 5W Fifth 
Portland. Oregon 97204 



i — 

Georgia ftici he *■** 
FtC* TtHOD DEALER 




Yak cno Aa Stk llh'ff Wof« 






Theres never been a more satisfying switch. 



The rich lov/tar.’ 



f .i mq."iar" 0 .8 mq. nicoims av. p«( og^etle FTC meitiad. 



Warning;: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 




